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PREFACE 


T en )cars ago, upon the suggestion and uith the advice and 
co-operation of Dr W W Qiarters the author undcrtoolv 
to collect data uhich might lUaminate the present, and the prob- 
able future, health needs and health interests of )Dung people 
This imoUed him m a number of procedures, among which were 
the following (i) collecting spontaneous questions raised hj the 
y oung people themsciv es m courses in h) giene and related fields, 
which the author obtained through correspondence and in his 
relationships with students, (2) cramimng the reports of re- 
search workers in the field as thej ha\e appeared from time to 
lime in publications, (3) collecting the problems cited in health 
columns conducted b} phjsicians in American newspapers, 
(4) checking constancl) the reactions of students to the topics 
presented bj the author m his classes, (5) stud) mg the opinions 
of experts m the subject as rescaled m textbooks and articles m 
magazines and journals, and (6) examining the data secured from 
the physical examination of college students and the daj b) da> 
dispensan and mfiemarj records In all more than four thousand 
‘ problems ’ w ere collected and organized into their major group- 
ings These data ha\e helped determine the content of the course 
upon x% hich this x olume is based 
Knowledge in the fields of health and of disease prevention 
extends into manj areas of human interest and acuvnej A func- 
tional course in the pnncipfes of healthful living involves a pres- 
entation of basic information in the related fields of anatomj, 
ph)’siolog), hjgicne, bactcnolog), immunolog), samtanon, and 
preventive mediane But if this information is to be of real value 
in the liv es of studenn, it must not be offered as an end in itself 
It must be presented to the student as a means of attaining a 
richer and fuller life It is not the attempt of this book to develop 
specialists in hjgienc, and theirfore tcchmcal terminolog} has 
been introduced onl) where it has been indispensable for an 
understanding of the principles of bod^ functioning 

This book deals pnmanl^ with problems m individual or per 



fcssor Wjima Haines, and Professor iMjnnic Afa\ Johnson, to 
Dr r G Nifong and Dr W B Brown, and to Miss Dizabcth 
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GETTING OUR BEARINGS 


L AIMS AND SCOPE OF OVR STUDY 

Why go to college? A college career is an enterprise of signifi- 
cance experience fias atundantly shown tliat we arc more likely 
to succeed in any important undertaking if we know beforehand 
^that our objectives arc and wliat will probably be needed in 
order to accompltsU them U we apply this principle at the start 
of a college career, we ask ourselves why we have come to col- 
lege and what, m all probability, our years at college will cost in 
the way of time, money, and effort 
The answers given to flic question, “Why go to coIJcgc’” by 
young people themselves, indicate certain hopes, beliefs, and atti- 
tudes of mind Some students have a definite objective m the way 
of preparation for some particular kind of life work Others are 
undecided, although they liave in most instances some idea of the 
tjpes of work fhac appeal to them as interesting possibilities 
Many want to investigate more than one vocational field before 
making a definite choice, and the first two years of college are 
commonly designed to afford opportunities for this type of ex- 
perimentation All students expect to find oppottunities for fur- 
ther development which thty believe will contribute in an impor- 
tant Way toward success in life no matter what vocation they 
decide to enter 

Why mention these facts as an introduction to a course in the 
study of health’ The answer is clear a course in health should 
make valuable contributions to the artJinwenc of success in col- 
lege as well as in after years If it docs not help you in college, 

It fails to accomplish one of its most important objectives Natu- 
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cold from him, become senoudy ill, and thereby cause loss and 
suffering to his familj Whether we libc it or not, we are our 
‘ brothers’ keepers Ine\nablj what wc do affects others and their 
behaxior affects us. 

The scope of our study There are manj fields of knowledge 
basic to an understanding of the pnnciples of healthful living 
Hygiene, which may be defined as the science of health, and 
sanitation, which deals with the control of emironmental factors 
that influence the maintenance of health and the pre\cntion of 
disease, are both fundamental to our siudj The field of hjgicne 
IS frequendj divided into individual hygiene and group hygiene 
These rvs o aspects of the science of health arc mestncabl) inter- 
related Since socictj is composed of indisiduals, the only wa> to 
raise the lesel of group health is to improte the health of the m 
ditnduals within ic. We shall deal with both of these fields, al 
though since this is an introductory book upon healthful Jiving 
the emphasis will be placed upon mdmdual h)giene Basic to an 
understanding of both mditidual and group hjgiene is a know I 
edge of the human bodj its anatomy, or struemre, and its physi- 
ology, or funcnoning 

Life imolies interactions between an organism, which is the 
term applied to anj and all forms of life, and environmental fac- 
tors For this reason our study cannot be Lznited to a considera- 
tion of the human bod^ as if it cwsied apart from its environ 
ment, we must also etaminc the factors in its surroundings with 
which it interacts Certain aspects of the environment are physt 
cal, or nonliving, others arc htologtcal, or Lving elements. Some 
of the more obvious physical factors are air, water, and foods In 
the stud} of their interacuons with the body it will be nccsssaiy 
to make use of certain facts of chemistry, which deals witli the 
composition of matter and the changes occurring within it, and 
physics, which is concerned wirfi the scud} of energy, which is 
the abibi} to do work Examples of energv arc moDon, heat, Lght. 
and electncic} 

The biological aspects of the environment arc of equal impor 
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tance with the physical, for other liting thinps affect ir tmccie- 

ingly and we in turn affect them One of tlic hinlnpical sciences 

with which we shall be paniciilarly concerneil is Vjctcnolo^y, 

the study of bacteria, inasmuch as some of them produce certain 

diseases Since bacteria arc forms of plant life, in Icammr about 

them we become acquainted ssith one field of botjry, \\c shall 

have occasion to learn something about plants in othet wavs as 

well, for example, in our study of the foods manufactured bv 

green plants Certain facts of coo/ojy, the science of animal life 

will also be drawn upon There are some forms of animals as 

well as plants that may live m the human body and came disease 

Of course, the most important living things which afTect us are 

our fellowmen Therefore our study deals at times with vanoits 

!STif """'‘’fJ’’ which treats of society Finally, 

Arefr'rV' ’ which IS the study of behavior, has a 

to srme ><> "f" 

to some of its findings 

in ve^ which are related 

no m7a„s 0 *^ T T' “ h«hhlul living « by 

no means complete, but it will serve to show the cln crsitv of the 

as specialists We sharnof l^ninches of science 

sue view of anv of " attempt to obtain a comprehen- 

then only i„ an elemenm,^ '’”™" ^''^wcI-Sy. cmi 

been practicaUaluT'L'nunR th°s'" ™“™' “ 'hn hooh has 

tion to select tonics whirl, tt has been our inten- 

lural values include ann * cultural value Cul- 

beauty m the dehcaev of th j ^ possess rare 

■he harmony of the/f„„ct'" '“^£““'”11. 'hdr preeision, and m 
inspire awe and delight ^ ^ i^nowledge of them may welt 

bmiiantm, of hed,h femwlejge I„ soite of , 1 , 
many specialized sciences in hfl ^ assistance of so 

“ 1" '■'‘P'Wi! “ “Ive the problems of 
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hcaldi, \\c arc far from haiing complete, or c\en sausf3cror^, 
atis\%ers to all questions rebting to our subject As a matter of 
fact, each of the branches of science mentioned is a goinij 
concern m the sense that discoscncs are constantlv being nude 
'vhich modifs oJd ideas and techniques as well as establish new 
ones. Tlie confines of knowledge arc ever being etpanded, but 
the field of the unknow n is \astl\ greater than that of the known 
It is important to recognize that science cannot answer all our 
questions and that mans of our answ ers must be regarded as either 
tentatu e or partial If w e understand this, w c shall not expect the 
impossible since w e shall understand also that, m man) aspects of 
our stud\, we are standing on the threshold of unexplored re 
gions 

There u another complicating faaor in getting answ ers to ques- 
tions relating to health and disease \\’hereas all human beings are 
in certain baste respects ahke, the) nexenhcless differ markedh 
in man) w a) $. ‘ WTiat is one man s meat is another man s poison,” 
IS true in this field as w cll as in others. For example, some people 
are immune to diseases to which othcB are susceptible There is 
probabU not an article of food thac agrees with e\et)one The 
amount of sleep needed b) mdniduals, exen of the same weight, 
sex, and age, xarjcs We can hard!) la) down an) health rule 
without adding that there ira) be exceptions It is also a matter 
of common knowledge that an) pamcular indixidual \arics at 
difTcrent penods of life m regard to what constitutes a desirable 
health regimen Indix idual sanations appear to result from factors 
the exact nature of which, in nan) cases, has not as )ec been de 
terminCd 

From the abo\e statements it may appear at first thought to be 
a waste of time and effort to attempt to formulate any general 
h) gicnic principles But this is not true fn basic respects human 
beings are much alike Therefore, it is both possible and worth 
while to formulate general pnnciplcs of healthful living and make 
intelligent use of these simple rules in our dad) Ines 
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Prevention better than cttre Most people arc not interested in 
the functioning of tlieir bodies until thc> become sick, or until 
someone near and dear to them experiences an illness and perhaps 
dies This is natural but it is umvisc If tlic organs of our Iiodies 
functioning normally, uc usually paj no attention to them 
lo a certain degree this is desirable Some people arc so fearful 
of becoming ill that they actually uoriy thcmscKcs into illness 
uc persons requently have a smattering of information about 
health and disease-just enough to make them apprehensive If 
they had more exact information, ,n most instances tlicir minds 

cent , ° ° ” prottded ,t lends to intcllt- 

g nt^aetion that is to securing reliable medical advice or treat- 

vclopmcnt, IS very useful insidious in their de- 

frequently saves lives On ft, treatment which 

boo\.s.o^rov,de;:o?r:;lt 

rule to seek medical anemr. information It is a safe 

but you should have a go^ somd 

advice «ason for seeking medical 

Health as cm am tn life There t.r. j « 
good health To some peopk heZ' fr” 
something to which evetythinc else 8'““st possible good- 
good health ,s wonh sS-mg h”' '“"^oed Cenamly 

--»-,ame„”-Zr:ZZafar„3 
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\%orth while achie\ement it js greatly to be desired When we are 
feeling well, ue can make better social adjustments, we are better 
companjons, and « e can acxomplish more wtfi less eifort 
What IS meant by the statement that the attainment of health, 
when viewed as an end in itself, may be an evil^ Merely that at 
times there are more important things to consider than the pos- 
sible danger of becoming sick Thus, a parent may give watchful 
care to a sick child to the detrunent of his omi health, and a 
doctor or nurse js frequently called upon to brave health hazards 
m the perfonnance of duties As a general rule, how ev er, the pro- 
tection of Our ph}sical and mental efficiency is in harmony wth 
the performance of our highest duties and privileges Although 
^ve admit that exceptional occasions may cal) for the temporaiy 
disregard of the facts and principles of healthful living, at the 
same time w e should also clearly appreciate the fact that good 
health ordmanlj consututes an important means of attaining a 
richer and happier hfe 

n A COLLEGE HEALTH PROGRAM 

Mjjffr features of a college health progratn After this brief sur- 
vey of the aims and scope of a fundamental course m the prin- 
ciples of healthful hv mg, let us consider how it may assist j ou to 
obtam the maximum benefit from the general health program of 
the college Although colleges differ m respect to the details of 
their health programs, their general activnties in this field ma} be 
discussed under four heads (i) the Health Service, b> which is 
usually meant medical and nursing attention, preventive as well 
as curative m its nature, (x) the maintenance of healthful hving 
conditions, (3) health instruction, and {4) the acDvity program 
For a program of this kind to function cffectiv el^ there must be 
an understanding of its vanous phases both in the thinking of the 
student and m the administrative set up of the college itself 
Health sentce Man) colleges afford splendid faedtaes for serv- 
ice to individual students in the fields of preventive and curaove 
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the feer, general muscular tone, and the condition of the nervous 
system arc also etamined, and, if nccessarj’, corrective measures 
are prescribed or recommended Some institutions test for the 
presence of tubercular mfccnon-past or present-and students 
tvho hare not been \accuutcd utthm the last fi\e or sik years 
are immunized against smailpox If a student reacts posimely to 
the test for tuberculosis, an X ny examination of the chest is 
made or recommended to ascemm whether the infection is an 
actn c or an old one that has healed Eurthermore, records of age, 
height, and weight arc made and, upon the basis of these findings, 
recommendations may be given about diet, in some cases a basal 
metabolism test may be provided 
Upon the basis of the student’s medical history and upon the 
findings of the phj sical examination, it is customary to rare each 
student as to the amount of physical actn icy permitted Most 
students are given unlimited freedom to engage m competiuve 
sports Some are restricted to milder forms of exercise, and a small 
percentage-thosc who, for the most part, are convalescing from 
nia)or operations or serious illnesses— arc placed temporarily on a 
rest program If a serious condition is found, it is necessary to 
acquaint the student’s parents with the findings of the examina- 
tion and to make certain recommendanons 
The amount of initiative taken by the Health Service in carry 
ing out a program of the kind outlined above will vary with the 
type of institution and with the facilities available The details of 
Carrying out certain of the coirecme measures will be the re- 
sponsibihty of other departments of the college, such as the Diet- 
ary and Physical Education departments, which are usually 
closely associated with the Health Service 
Much of the work now earned on by university and college 
health services is a recent development There are many colleges 
of high standing which for one reason or another have not de- 
veloped the completeness of program we have outlined It is, 
however, reasonable to believe that, as the need for this kind of 
service becomes more generally known, additional provision will 
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be made for it Wha{c\cr the health 5cr>icc activiti" of jouf 
college may be, it is the patt of tiisdont for jntj tf> Iccntnc ac- 
quainted with the facilities offered and to trukc intclli"'nt ti c of 
them as needed 

Maintenance of healthful hung conUttont llic hun^ condi- 
tions of the college arc the rcsponsihihc^ of (i) tlie college au- 
thorities, ( 2 ) the commumt), and (j) tlic stmlcnt 
The college is responsible for presiding sanitarj hot: in'* con- 
ditions in all of Its buildings Tlicsc include clcanhnci', proper 
heating lighting, plumbing, and. if meals arc sersed, food svhich 
IS scientifically selected and attractnclj sersed Adequate super- 
vision of student rooms includes inspection at regular intervals 
and the prompt correction of bad living conditions u litres cr thev 
are found In addition, the college should assume the rcsponsibihtv 
of selecting and supervising boarding houses where students live 
The college should demand of the commumt) adequate inspec- 
tion of food milk that has been produced and distributed under 
sanitary conditions, and modem methods of sewage disposal Tlic 
cornmumty also has the responsibility of maintammg decent and 
tot ‘I heels, 

brfoTd 7 “ “"’"’“■'y '"'.mnnsee 

be foond anysvherc end should therefore not be eeoee.td the 
'‘"k demanding 

the kind of conditions nndf i, *" determining 

be kept orderly and clean Y ^ bedroom should 
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comes from hom'l, be s„r” J When n hoe 

-™eyeompemo„f.„reforo:c;:.:r” 



GETTING OUR BEARINGS ,i 

mg such foods as meat and poultry which are apt to deteriorate 
m transit If you indulge m food between meals, fruit is not only 
the safest to Leep in your room, but the best for you to eat 

Health tnstniction A third aspect of a colJcge health program 
IS the provision for health teaching Some of the courses in which 
one or more of the phases of the principles of health are treated 
are Hygiene, Human Physiology and Anatomy, Home Eco- 
nomics, Bacteriology, Nursing, Quid Care, Zoology, Biology, 
Genetics, Psychology, Mental Hygiene, Sociology, and many 
courses m Physical Education The work done in speech clinics 
also has health significance 

Physical Education is of special value in tlie health program of 
a college Part of this work is earned on as regularly' constituted 
courses in the curriculum and part is extracurricular The re 
quired work m Physical Education deals for the most part with 
the development of certain skills, such as those needed in playing 
games Whateter health teaching is given is usually of a rather 
informal type However, this incidental teaching is often the most 
effective, since it is apt to be tied up with the interests of the stu- 
dent In certain special courses m Physical Education, however, 
as, for instance, m the field of correctives and in advanced courses 
intended primarily for Physical Education majors, there is often 
a great deal of the formal type of health instruction 

In spite of the many' opportunities for acquiring knowledge in 
healthful living that are offered at many colleges today', the fact 
remains that a large proportion of college graduates hav e nev cr 
enrolled in a course which has this fonts chief objective Courses 
m Hygiene should supply this information It is to help meet a 
need of this kind that this book has been written 

The activity progno/i—a tneans of prat/toting health The close 
and vital relationship between physical education activities and 
health is self-ev idcnt On the other hand, the rchtiotiship evistmg 
betw ecn the many' v aned activ mes making up college life and the 
health and well being of students has not been appreciated until 
recently cither by students or by' college authorities. The modem 
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tsficd that ihc course he has ^osen is the bc^ for him. Deiiiute 
opportumnes rm\ also be afforded the student to see his instruc- 
tors, and to talk o% cr ith the dein an\ personal problems hich 
tna\ ha\e arisen. If It seems desirable the student avi\ bealloued 
to change his program in the light of experience \uth the courses 
he has chosen. If this consulang serxice is carefull\ and wiseh 
conducted, there is ample reason to belies e that it males possible, 
m man\ ms*Mnces, the acoidince of much unhappiness and malad- 
justment someames encountered b\ students later m their college 
career 

In spite of the fact that it requires a considerable amount of 
good judgment to strike a race balance m determining what one 
will do and what one will not do, most students find no great dif- 
ficuln m nuLinc at least fairl\ satwfactor) adjustments; The re- 
sult b that most xoung people find college life en)ON*abIe and 
mmulaunsr For xmous reasons, howti'cr, a considerable per- 
centage of students fall marledlv short of obtaining the decree 
of growth and personihcs development which thei m:?hc obtain 
from 3 college education. Lee us bnefl\ consider three tx’pes that 
come wathin this categon. , tememberms of course that there are 
mans reasons for maladjustment and failuir, and that it is impos 
sibic to do more than describe a few 

Htv, there are the indniduaL who attempt too little Such stu- 
dents are frcquentli the o\er sensitive ones who, because the\ do 
not immediareli attain the degree of success or recosminon dies 
chink the\ deserx e, * craw I into their shells * and attempt to “get 
b\ ’ widv the minimum of effort Sometimes a bo\ or girl who 
has won cotibidcraWe prominence in high school becomes dis- 
coura<’ed, and £rn*es up trvmsr because a corresponding degree of 
success in coilesre is not irameducdi attained. Perhaps the dis 
coutagement is due, in part, to faihitc to be mvited to jom some 
particular fratemitj ox soronrv , or perhaps to disappointment m 
jwc herrm grades kMiateii'er ina> be the cause, this tvpe 

of smdenc rmi come to feel that his fellow students or certain 
members of the faculcs do not appreciate him and perhaps ei en 
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have It m for him A frank discussion of the prolilcm svith a 
friend just a little older, or with his adviser, may give tlic help 
needed to assist him in 'snapping out’ of the doldrums 
Second, there is the opposite type of student lie is, of course, 
the individual who attempts to do too much and dc% clops a case 
of mental— or perhaps actual— indigestion Tins student is con- 
stantly in a jam and someumes, as a result, injures his health 
He easily evolves into the kind of person who, upon finding that 
part of what he is doing is easy and to his liking, neglects to carrj 
on those activities which may be of primary importance, and most 
significant for his future success He then becomes the third tj pe 
of maladjusted student, the one whose program lacks integration 
and balance Students of this type arc usually to be found among 
those who come to college chiefly to participate m athletics, or 
who devote an excessive amount of time to social affairs How- 
ever, jus: as flagrant examples of lack of proportion m the use of 
time may be found among book worms who will not take time 
f companionship A careful consideration of 
your CO ege has to give you will show you that it is pos- 
.IZ. ? studies and at the 

tuities''”^ ^ extracurricular and social ac- 
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^^ork or about home condiiiom, unhappiness in lore aflaiis or 
in sex social siiuations (le, siniauons in uhieh 
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The student must recognize that he himself, not the college, is 
primarily responsible for the use he makes of his time anti ener- 
gies The college cannot guarantee success to cs crj one, any more 
than success in business or professional fields can be assured to 
all who enter them The student must learn to assume a fair share 
of responsibilities, i{ he is to complete his college course success- 
fully 

Attitudes that are helpfttl In closing this chapter let us mcn- 
uon two attitudes which the experience of many students has 
demonstrated to be helpful The first of these is being friendly 
and receptive to new ideas, the second is foresightedness 
Xo one knows all the answers, and you should not go to col- 
lege with the expectauon of getting the final word on all ques- 
tions, but rather to broaden your interests and ideas Be open- 
minded to new ideas if sufficient reasons are advanced to lusufy 
their acceptance, but do not change >our ideas and ideals and 
adopt new ones )u$t because they arc different The “I m from 
issouri— you ve got to show me’’ atutude has much to com- 
mtnd It, provided it induces an mteUigent evaluation of whatever 
» new, and provided ,t does not catty w„h it unwillingness to 
Ten tk ’'T rr' ="‘1 OOtlOdh on hft. 

Tout Ml”® to recognize the fact that 
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and not only Ram quickly from our own mistakes but may cscn 
profit from a knowledge of the mistakes of other people. How- 
e\er, a considerable number of us seem to have to learn from 
more or less bitter penonal etpcncncc Then we arc like the 
members of the family who, when the circus came to town, dis- 
co\ ered that they had no money to buy tickets \\^hat could they 
do5 Tliey just had to go to the circus, and so thej sold tlie 
kitchen stov c’ When supper time came they realized that they 
had no means of cooking their meal It is the role of intelligent 
foresight to attempt to \ istialize the probable results of difTcrenc 
lines of conduct and make wise choices. 
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I SOCrAL lACTORS IS OUR ISMROSMIST 

Science and hinmn •uclfare As short a time as fiftj jwrs 
there were no automobiles, moving pictures, ratlins, airplanes, nor, 
of course, such improvements m our living conditions as air con- 
ditioning and many of our labor-saving devices I Icctric lighting 
was m Its early beginnings People died, on the average, ten to 
fifteen years earlier than they do now It cannot be assumed, 
however, that the quality of life has kept pace with its lengthen- 
ing Although deaths from tuberculosis hav c decreased vv itliin the 
last twenty years, more people are d) ing of heart disease and can* 
account for an ever greater number of deaths 
Whereas science is mal mg it possible for the cartli to support an 
increasingly large population, it docs not make clear to us \v hether 
or not It is worth while to bring more babies into the world 
cream y on the credit side of the changes which have been 
ta p ace in our environment is an imponant reduction in the 
hazards associated with most infectious diseases On the credit side 
too may be mentioned the achievements gained m the broad fields 
ot research, public education, freedom of religious worship, social 
we arc, sanitation, methods of agnculiure, the freer flow of trade, 
he manufacture in greater amounts of more various goods, and, 
wiM ^ efforts of pnvate and governmental agencies to- 

conditions Thu introduction of 
also although not an unniixed blessing, should 

Sc m i environLnc, for 

material srT made possible greater advances in the 

than was fT ^^ri* this and the nineteenth centuries 

than was effected m all the preceding centuries of human life 
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We cannot close our cjes hottwer, to the fact that there is 
another side to the ptctiire Po^ert^ is still with us much as pre 
ceding generations had it, and poserty breeds a \icious circle— 
Ignorance, shiftlcssncss, and disease, which, in their turn breed 
more po\ ert) The machine has released energj for the pleasures 
of In ing, but it has also, m laigc measure, supplanted such pleas 
urcs This fact has been productnc of problems which did not 
e\isc m a handicraft age Production of goods of a I»ind and on a 
scale former]) not dreamed of has been made possible but the 
necessity for adaptation to new* I inds of w orhing conditions has 
caused a stress which has had noticeable effects upon the health 
of induiduals and communities 

Let us mention a few of these cliangcs One of the most im 
portant is technological metnployvtent^ b) which is meant the 
displacement of men by labor sasmg macluncr) Man) of these 
men remain pcrmancntl) out of work, and although others are 
able to learn new si ills and get jobs in other fields of industi), 
die worry and strain consequent to ihcir loss of employment is 
frequent!) a cause of mental and phjsjcal ill health There are 
also new kinds of occupational diseases such as silicosis and lead 
and radium poisoning that arc the direct result of modem in 
dustfial conditions There is the monotony of man) jobs in the 
mass production industries which dulls the minds and stnins the 
ner\es and muscles of the workers There arc industrial acci 
dents There is the speed up of the assembi) line Tliere is the 
problem of the use of increased leisure time that comes with the 
shortening of the work daj In short there is a whole new tram 
of health problems that our generation is facing w ith, as ) ct, no 
satisfactot) solution 

There is plcnt) of sunhijht for all who live m temperate or 
tropical regions but not all these inhabitants can get as mucli sun 
shine as they need to be health) Is there an) thing freer than air^ 
And )et man) persons ha\c to Ii\e in quarters where the air is 
an) thing but wholesome There is plent) of water for ca cr) one 
But m man) communities it is pracncall) impossible, at times to 
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obtain safe public ilrmkmg water Ami soil' WInt can Ic enm 
moncr’ There la nlnmchncc of ic for pmiircs ami for the ni mg 
of crops and )ct inillions of the populitinn of tlic United States 
arc undernourished if n recent fcdcnl government report is trust 
worthy and partlj, it would seem, hecatise thej cannot afford to 
pay for the right kinds of food, nor for a sufficient amount 


The conclusion to be drawn is tint something besides the ad 
vancement of science is ncccssar), if luiman progress is to be real 
ized The question as to what we arc going to do about tlic find 
mgs of science is as significant as tlic findings tficmsclv cs Science 
gives us the means of making over our environment, within ccr 
tain limits but it docs not insure that living will be better than it 
has been Sometimes it is worse, but let us litre be careful in our 
thml mg It IS human ignorance and scifislmcss, not science, 
which makes living worse Science must be supplemented with 
education and the acceptance m our dailj lives of sociall) dc 
sirable aims and ideals These aims and ideals must also charac- 
terize the conduct of governing bodies, whether local, state, or 
national if progress not retrogression, is to follow in the wake 
of sc^ntiflc discovery Although scientific investigation and re- 
search are m their infancy, society is far from making the best 
use of the already well established findings 
We shall have many opportunities m this book to discuss the 
wonderful achievements of science We might, therefore, come 
wrong conclusion as to the degree of progress man has made 
conquering the forces of nature Man does not conquer na- 
progress depends upon learning how to make use 
cnnnn'^” swoigth and knowledge are too puny to 

wilWl^^ ‘^ontro nature except m very minor ways Hence, it 
n,a klT’'" *= many re 
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Irm uuims, to, arJ amanj as parts o\ the rr-rorm'r' Tha 
<Iisciin.<.n of Ihc socul fjctois in otir cmnronTcnt nonld ^ 
nnil.cdR mcomplctc if no Med to uU into considcmtion the 
innini: effects npo-i henith jnd general sielfaie of insu^nons, 
bn-s, and customs. When tie use the itord mstininon ue hale n 
mind such factors in our eniironmcnt as the fanuli, church an 
educational and correctiie a-enaes of lanous I)T^ Our mm 
tunons, bii-s, and cus-o-ns hate been bulk up through long penods 
of time and as a result of mam binds of human espenmee Ihin 
are far from being perfea m the sense that ‘ ” "f " 

in the most desirable Mass to human needs and desir^ but ih^ 
constitute the accepted formubuon of tihat socu^ has eome 
consider imponant means for meeting social nee . 

e cannot do , use as tie p'ease E,er> one of “ ^ 
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siblc, by annhsis, to do.de it into factors it Inch may be desig- 
nated as social and phj sical Min} of these factor are so in e 
related that the distinctions hmicen them are arbitrary and 
made for the sake of com enicncc in stud} tng them n t le s 
part of this chapter ate shall discuss several basic “ 

affect our physical cnvironnient-thc nature 0 sun ig , 
mosphere, chLe, water, and the crust of the earth We shall 
study these factors, not prinaardy as they are view c y 
dent of pure science, but rather in ccrrain of their applied specK 
In other words, we arc especially interested m the P“ 'W”* 
uonships they may have to our health and we ""n subiect 
their very nature, have social significance Thus, our mbject 
might perhaps be called the physico biological, or t p > 
social, aspects of the cmironment „r.,firitl sun- 

Fo; example, man has learned how to 
light and condition the air in the buddings e —-Ujum in 
able to pntify water and has learned how to use “ 

V atious Ly s in industrial processes He “ 
w ay s of conserv mg and ennehing the soi , an 
are too numerous to mention in which he makes 
crust as a source nf material in ihc “J^^d .f, he 

machinery , in road building, in Q^jation Thus 

fields of agriculinrc, communication, P , , 

mans cnlcural world and the physical «nd.tions of the 
nround him are inc\tricabl> interrelated 
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surfaces conditions similar to those found upon the earth may 
exist, and if so, then life may be present upon them However, 
other stars are so far away from us that it is impossible, even 
xMth the most powerful telescopes, to see any planets which may 
re\olve around them 

The astronomical bodies which arc nearest the earth arc the 
planets Venus and Mars and the earth's satellite, the moon They 
receive light and heat from the sun m amounts most nearly like 
those which the earth receives, and therefore one might suppose 
that they also may support life However, Venus is onc-third 
nearer the sun than the earth, and therefore must be much 
w armer than our planet, and Mars is about half as far away again 
from the sun as the canh and has a surface temperature known 
to be much colder than ours The other planets in the solar sys 
tern are either too far away from the sun or too close to it to 
receive the proper amounts of heat and light to support life 
How about the moon^ It is at approximately the same distance 
from the sun as we are and we might therefore assume it to be a 
wngcnial place for livmg things However, this IS not the case 
Hiere arc other factors besides the distance from the sun which 
adapt the earth to the needs of living things A period of the 
eart s rotation on ns axis is one of these factors A day of 
twent) our hours duration helps to assure a suitable range of 
temperature to permit water to remain m a liquid form upon its 
surface, another of Itfes necessities The moons day is about 
went) cig t times as long as ours, and this results in great ex- 
mes o temperature There is no evidence of water upon the 
lcn°t» other hand, has a day of about the same 

cn th as ours The penod of Venus’ rotation is not known be- 
= surface a consranrly covered by dense doods 
remnes aT'’ ' f Life, as ,ve knosv ir, 

snthin cert "e containing oxygen and carbon dioxide 
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like our o^\•n, but it appears to be exceedingly hot and humid 

Finalh , the composition of the soil and die presence of laige 
bodies of MTter upon its surface are important factors in helping 
to make our earth a fit habitat for plants and animals Just ho^^ 
the first bit of life appeared upon the eartfi lU probably ahw s 
remain a m\*stciy. Tlie fact, houcser, remains that as \ie new the 
earth today it constitutes the best of alt knouTi places for lumg 
things. Let us e.\amine a little more definitely the nature of these 
physical factors that consofufc the essential condiacms necessan 
for life. 

Sunhgf t. Sunlight, it may be said, is not direcdj necessary for 
human hfe a human being may luc in darkness, Houeicr, he 
cannot Ii\e a,ery long, if he docs not have access to foods which 
fundamentally depend for their manufacture upon the presence 
of sunlight This is because all of our food supply , except wuree 
and mineral matter, is dependent either directly or indirectly 
upon the fact that there are certain activmes taking place in green 
plants which can occur only m the presence of light Human hfe 
and all other animal life, as well as plant hfe, could not exist were 
»t not for one substance, cblonphyl This is the name giv cn to the 
green coloring matter of plants, w hich carries on a cenam type of 
acantv kmow-n as pbotosyntf’cttt, or the manufacture of foods by 
green plants in the presence of light 

Food-tmkins is a synthetic process, the first pent of which con- 
sists in bnngin? about 3 union between carbon, w hich is extracted 
from carbon dioxide present in the air, and water that is taken up 
by plant roots from the sod, which passes through them, through 
the stems, and out to the green leaves where most of the food- 
makinij is earned on In tlie presence of light the chlorophy I in 
the leaves causes the carbon and water to unite in a certain pro- 
pomon and sucar is nude This sugar is used as one of the basic 
subsnnccs for the later manufacture br the plant of other types 
of food*. If the sun’s ravs should no longer reach the eanh, 
photosvnthcsis would cease and living dungs would soon die. 
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CHART SHOWING THE VARIETIES OF RADIANT ENERGY 



ra)-s known (An Anpirom unit equals one tcn-miUiomh of a millimeter The wave-lengths 
of visible light expressed in inches range between aoooj and uwooij inches) 
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111 radio These arc next in length to tlic wives tisc<l by most 
broadcasting stations Going along the scilc from long to short 
waves we come next to the waxes which give ns the sensuion of 
heat The sliortcst of tlicsc, known as the infri red ra)?, merge 
into the part of the scale ciUcd visible light Next to tlic visible 
light waves arc the ultra violet rays, and still fartlicr along the 
scale we come to X rays, gamtni rays, and flmlly cosmic rays 
In recent years physicists have added greatly to our knowledge 
of the nature of radiant energy, althougl 1 our bodies arc sensitive 
to only a small percentage of the different forms it assumes 
Sofjte of the Lnoziti effects of radtant energy From the point 
of view of our health the ultra violet and infra red rays of sun- 
light and some of the X rays and gamma rays appear to be the 
most important When ultra violet rays strike the surface of the 
body, they change a substance that is present m the skm and 
known as ergosterol into vitamin D, which is necessary for the 
proper development of the skeleton If vitamin D is lacking and 
not furnished in sufficient amounts to young children, a condi- 
tion called TjeA«j appears that is characterized, m part, by a 
au ty eve opment of the bones Vitamin D is present m certain 
foods notably fish oils and egg yolk In those parts of the earth 
Where the sun s rays arc weakest, that is where they fall m a 
very s anting manner upon the earth s surface, it is especially 
necessary to secure foods nch m vitamin D Rickets is rarely seen 

ahnnH *ose parts of the world there is an 

abundance of bright sunhght 
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The mfn-red ra}*s are the heat gi'ing raj-s In some t)-pes of 
cases lamps producing them are used b) phjsicians to rehexe 
pain Because heat is relaxing thej ha^e a bcnefiaal effect upon 
taut muscles 

X ri)-s and gamma rajs are used extensively m medical prac- 
tice They hav e become the phj-sician’s most v aJuable aid in diag- 
nosis The) also have curative value in the treatment of certain 
forms of cancer 

X-raj's hav e the pow cr of passing through apparentlj solid 
objects, but the denser the substance the less is them pow er of 
penccraaon Because of this characteristic and because thej affect 
photographic plates or films m the same manner as bght ravs, the) 
are used in making shadow pictures of various ports of the bod) 
fn these pictures the bon) parts of the skeleton show more clearly 
than the flesh) parts because of their greater densit) X-raj pic- 
tures are mvaluable to the phj’Sician m setting fractured bones or 
in deteenng the posiaon of foreign substances, such as needles, 
which ma) have entered the bodv X ra) photographs of the 
teeth are also frequentl) made to determine whether there are 
root abscescs; And X-rav pictures assist in diagnosing man) other 
t)*pcs of bodil) disorders. 

Although w e cannot feel X-raj s, the) affect bodj tissues and, 
if used m loo large amounts, irritate them more or less severel) 
The fact that such ra)-s have a sclccuve effect upon certain tvpes 
of tissues makes it possible to use them advantageous!) in treating 
some cancerous growths. X raj's arc cspcaallj harmful to tissues 
that are undergoing cell divjsioo, that is, tissues which are grow- 
ing rapidl) Since cancers consist of cdls e-thibiting this charac- 
tensac, if they are not too deep-seated and if the growth has not 
proceeded too far, the) maj be completel) eradicated by the use 
of X-raj's. The organs making germ cells, the testes and the 
ovaaes, are also largelv composed of cells undergoing rapid cell 
division, and therefore it is possible to produce stenbtj b) sub- 
jecting them to X-raj's 
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scnml for Jifc O’agcn is used b\ all luing thmj:s, and carbon 
dioMdc IS one of the raw materials used bj ^rcen plants in photo- 
santhe^LS. TJje nitrogen of the air cannot be used directly b; 
most Ining things The onh exceptions arc the nitrogen fixmg 
Ijctenn which h\c in the roots of leguminous plants Thej take 
mtrogen out of the air in the soil and make ic usable b\ green 
plants in the minufacturc of protein 

Ou gen unites readiU with several other elements Thisprocess, 
which IS knowTi as ondjnor, is one of the most common occur- 
ring m nature Oxidation ma} be either rapid or slou In the for- 
nter tj pe ic n called combustion, or burning, and is chmcterized 
b\ the production of both heat and light In slow oxidauon, ex- 
amples of which are dcca\ and rust, there is no bght, but heat is 
given olT although at a slower rate than m rapid oxidation and 
often in an amount which xve cannot feel Slow oxidation is con- 
stant!) going on in living things. In fact, this is the source of the 
cnergv vv hich is ev idcnced in all their varied fonns of life proc- 
esses and activities. Tlie heat liberated m our bodies and m other 
hv mg things as the result of the oxidauon of foods is produced in 
a manner fundamentallv similar to that which occurs when coal 
or other fuel bums. 

The process of oxidauon, in addition to being alwavs ac- 
compinied bv heat, results in the producuon of a new substance 
Tlve new substance is called an oxide, xxliich is a combmauon of 
oxvgen widi some other element There are oxides of iron, sul- 
phur, k\ drocen, nwcncnum, and certain other dements The most 
common of these is carbon dioxide which is constantly hang 
made in the tissues of hnng things as a result of the axidarion of 
foods containing carbon. 

The composition of the air vanes w idi its altitude In the lower 
atmosphenc lev cIs, that is in the air around us, ox} gen composes 
about one-fifth of its total volonw, mtrogen most of the other 
four fifths and carbon dioxide about four hundredths of i per 
cent. There is also ilwavs present m the air a certain amount of 
moisture in the form of water vapor whidv ma\ be condensed 
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arctJc regions there are not such marked changes, the leather is 
^^a^n the } car round m the former regions and cold in the latter 
Weather, climate, and seasons e\crt marked effects upon our 
health and -w cll-bcing 

The seasons arc caused principally b> the fact that the earth’s 
axis with reference to the plane of its orbit is tilted at an angle 
of 23VI®. If It were perpendicular to the plane of its orbit there 
Would be no seasons, but the weather would be about the same 
throughout the jear at any particular place furtherinorc, the 
earth’s axis remains pointed, so to speak, at a particular spot in 
the heatens throughout the year These phenomena result in mak* 
ing It appear to us tliat the sun changes its position m the heat - 
ens, in the summer being more directly overhead than in the win- 
ter The sun seems to cross the equator twice each jcar-once m 
the spring and again in the fall Naturally the periods m which 
the sun is more nearly directly over our heads at noon are warmer 
than tvlien ks rays fall more slantingly upon our part of the earth 

Climate constitutes an important factor in determining whether 
a place is suitable for living things There are regions on the 
earth’s surface whicli ire either too cold or too hor for human 
habitation Tlic temperate zones of the earth are, generally speak- 
ing, the best places for men to live because of their compara 
tivcly mild climates TIiosc zones of the earth’s surface which are 
characterized by ivhat are called cyclonic storms arc the places 
wliere the most advanced avilizaiions have developed There is 
something stimulating to the mental and physical processes of the 
body in a zone where there arc marked temperature changes 
People living in tropical regions are not, as a rule, as vigorous as 
those living in milder climates Probably this is not entirely due to 
the climate, but in large measure to the fact that m most tropical 
regions the products of the sod are more easily obtained and man’s 
needs in the way of clothing and shelter are more easily met In 
other words, some of the incentives to work are at a low Jescl 
in many tropical countries 

In addition to the tempemture of the air, another important 
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factor relating to human welfare is that of lytnnidity, hy tvhich 
IS meant the amount of water vapor present in the air We a 
know the effect upon our feelings and disposition to work or 
play, which this factor produces TIic hot, humid “dog days o 
summer seem at times almost unbearable, and we have all erpen- 
enced a feeling of relief when such a “spell of weather ’ is broken 
We can stand the heat much better m regions where the humidity 


In general, it may be said that weather is a matter of geograph- 
ical location, and is determined largely by three factors— latitude, 
the distance from large bodies of water, and elevation above sea- 
level The influence of latitude and of elevation are too we 
known to need any explanaoon here Large bodies of water 
greatly influence the climate of neighboring regions because of 
the fact that water absorbs heat more slowly and also gives it oir 
more slowly than land Thus the climate of coastal regions is not 
marked by the extremes of temperature that are found in places 
of the same latitude that are far removed from the moderaung lO* 
fluences of oceans or great inland seas However, coastal regions 
have, as a rule, greater humidity than mid continental areas 
What are some of the more common effects that atmospheric 
conditions have upon our health’ Some diseases, such as syphihs 
and sepuc sore throat, are not influenced by the seasons On the 
other hand, colds and pneumonia are examples of diseases which 
arc more prevalent in the fall, winter, and early spring than m 
the summer Digestive disturbances mcrcasc in the summer 
months, owing m part, at least, to the fact that foods are more 
apt to spoil m warm weather than in the cold months Babies 
especially arc apt to have diarrhea m the summer In many W" 
stances this is because milk detenoraces rapidly unless its tempera- 
ture IS kept close to freezing Another disease which is even more 
definitely limited to certain seasons is hay fever 
Certain diseases are endemic m tropical or semi tropical regions, 


that is, they occur continuously m those places Among these arc 
African sleeping sickness and certain tropical fevers, such as yd- 
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low fe^er Hookuomi d««isc can onlj exist sshere the climate 
IS sucli as to make it possible for hoolas orms to In e in the soil 
and for this reason it is found only in warm climates, such as our 
southern states. 

Water Pnmiiise man could only occupy regions where there 
was easj access to drinking w'ater Hence his first more or less 
permanent habitations were along the banks of streams In later 
stages of Civilization he constructed aqueducts to con\c\ water 
to him from distant places He learned how to use w-ater in cari} 
ing off community wastes by means of sewers SciU later he de 
Msed means of irrigating certain regions and building dams to 
regulate the flow of streams and to supply post er for tlie genera 
tion of elecmcit) On the other hand he has also learned how to 
dram s^^amps and thus rccbim lands that oihensise could not be 
used By this means regions have been made healthful w htch pre- 
iiouslj were uninhabitable The swamps consocure breeding 
places for mosquitoes which are responsible for spreading maJana 
Thus, by draining the swamps in the Panama Canal Zone, ic be- 
came possible CO build the canal without an attendant great loss 
of life from this disease 

The places w here human beings can live on the earth health 
fullj and in considerable numbers constitute onl} a small percent 
age of the earth s total surface and arc large!) determined b) 
conditions of rainfall and water supply More than cwo-ihirds of 
the eanh s surface is co^ ered bj water This large pcoponion of 
w-ater to land is a necessary factor m the producoon of adequate 
rainfall Onlj about one^uarter of the land areas is suitable for 
man s habuauon so that aciualJ) only approximate!) 8 per cent 
of the earth s surface consntutes really good Iit-ing condiuons for 
mankind Great deserts mountainous and rock) regions, ver) cold 
zones and dense jungles occup) considerable areas Coastal plains 
and nver basins are the choice places for human habmaon and 
of these man) are not desirable because of harsh climates 

As w e menuoned prei lousl) , oceans hare a marked effect upon 
climates of manj regions. This effect is parti) because of the 
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Ijnds are the bactem nhich hasten decaj and are therefore 
spoken of as the bjcteru of decay If tt nere not for them, oar 
earth tvoold become an iminhabiable place Thcj’ prodace chem- 
jcal changes m dead and dccajmg tnacenal that result m making 
It usable by plants m the manufacture of proteins 

Nitrogen, cycle 





T/itrate 


Interesting experiments in the growing of plants for food « ith 
out soil are being conducted today This is called “tra} agncul- 
ture ” Hom ever, u hile in these npenments the plants are groira 
in water m cra^-s and their roots are not actually anchored m soa, 
the sources of' their rounsbment are the constinients of the soil 
which are furnished them through fertilizers placed in the water 
Problems connected wiih sod consenanon and enrichment are of 


Kalobolitmi (BreaWng down) 
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vital importance to our wclhre, and niinj CTpcrimcn» and much 
valuable work is being accnmpltsbcd alone; tlicsc lines 
Stniwnry of nun's physical cnjiroimtcni TIic lii tor) of the 
development of civili/ation mij be viewed in lifgc part as a con- 
tinual senes of adjustments of iinn to natural condition' To some 
extent he has been able to modify them and improve them, but 
ahva)s for his basic needs— air, food, water, and materials for shel 
ter and clothing— he has had no sources of suppi) other than the 
raw materials the earth has furnished him 
Spatially the human environment is limited to the Iiottom la)er 
of a gaseous envelope which covers the cartli and winch we call 
the atmosphere Man has been able to burrow a short distance into 
the earth—a mile or tw o— but what is that b) comparison w ith the 
earths diameter of about 8,000 miles’ lie has learned how to 
penetrate a short distance below the surface of the ocean and to 
ascend a few thousand feet into the atmosplitrc But these dis- 
tances are very small when compared w ith ocean depths and at- 
mospheric heights The total range of man s activities m a vertical 
direction is something like ten miles which is perhaps 5 per cent 
of the thickness of the atmosphere When these distances are com- 
pared with the depths of space into which our great telescopes 
enable us to peer, mans sphere of acuvities dwindles into insig 
luficance 

Viewed m relation to the immensi^ of the universe and the 
infinitude of time, any individual human being is seen as a tiny 
speck of matter that exists momentarily upon the surface of an 
insignificant astronomical body, called the earth, which, with 
eight other known planets, revolves around a central body, the 
sun The sun is a medium sized star which is one of billions of 
stars that help to make up the universe and which are separated 
from each other by inconceivably great distances 

Nevertheless, from another pome of view, the human orgamsm 
takes on the dimensions of a gigantic system of matter Whereas 
the telescope shows us a umveise of inconceivable distances, the 
microscope and other instruments for examining minute forms 
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disclose a universe of the opposite type, 
mental units or ‘ building block ^ and 

agination These infinitesimally small units, P ^ ^ 

etictrons, are believed to make up atoms “ f'^^^se 

scientists tell us constitute matter Compared ■>"= 
units the human body assumes P™P ^alitivcly unimpor- 

The size of the human body, however, is / ^ 

tant matter Man has one * mtelhgence, which 

unique position in the universe He V° modify behavior as a 
IS the ability to learn from czpeticnee and 
result of the knowledge thus game 

organized mass of matenal has deve p . j jhe extent 
feel and plan and remake the world to ' ^Ves eharac- 

we find m man The knowledge that eaeh of ,.f, 

tcristics which place him far above any „,,bi]ity as well as 
should bring with it feelings of awe and responsibility 

profound satisfaction 
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1 TWO TinoRiis III Till sMLttr of UFf 

Vttilimi and inecl rnimt ! \cf since the record d 

histor) men ln\c tried to solve the prohlcm at to wlut Ide rea!H 
is Min) views hive liccn etprtssctl, and these maj le stifn'na- 
rizcd under two heads Tlic older conception, XTuhf^'i, w tha' 

IS basicall) i mvstcrious supernatural, vital force whicli » 
human understindtng Tlie newer conception, known at rtcclJf’’ 
tnii, admits that there arc and prohahlj aKv3)s will he unknown 
elements in tlic scudv of living things, hut it points to the f2« 
that science has alrcad) furnished answers to man) biological 
questions about the nature of life that were prtviousl) considered 
unanswerable it holds out the hope that, if we continue to make 
investigations still more questions concerning the nature of Iwmg 
things will be answered Tins implies that we make a fundamental 
assumption, namclj, that b) means of scientific research hfe ac- 
tivities will be better undentood The latter attitude is the one 


tal en by the majority of biologists toda), although many arc 
frank to confess that, in their opinion, it is quite Iikcl) that science 
will never be able to answer all the questions 
Let us see some of the reasons why biologists, as a group, favor 
a mechanistic conception of life rather than a vitalisuc one lo 
the first place, science has been able to unravel many of the so- 
called mysteries of life For example, recent scientific research has 
demonstrated that certain substances can be manufactured lO 
chemical laboratories which it was formerly believ ed could onl) 
be produced by living organisms The first of these substances 
was urea, manufactured about one hundred years ago, but since 
that time many others have been produced 
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Most of the space m the abdommal cavity .s occupied by the 
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Inch arc located 


bladder, and parts of the reproductive organs, vv 
in the lower part of the cavitj 
The parts of the female reproductive organs within the ab- 
dominal cavity consist of the ovaries, the organs which produce 
egg cells, or ova, the Falloptan tubes, through which the egg cells 
move, the uterus, or womb, in which the young develop before 
birth, and the vagwa, or birth canal In tlic adult male the mam 
parts of the reproductive organs consist of tubes which serve to 
convey the spermatozoa, or male generative cells, from the testes 
in which they are manufactured, to the exterior of the body 
Extending from the heart to all parts of the body is a system 
of tubes called the blood vessels, which vary m diameter from 
nearly half an inch for the largest to those which arc microscopic 
Blood flows through them in a continuous circulation which never 
ceases during life There is another system of tubes which abo 
reaches into every part of the body and which also vanes m size 
from those that can easily be seen by the naked eye to those that 
are microscopic They are the lymphatic vessels and are con- 
nected with the heart indirectly by being joined to one of the 
blood vessels near ic The fluid flowing through them is called 
lymph The lymph consists of that part of the blood which has 
seeped out through the walls of the microscopic blood vessels to- 
gether with certain waste materials that enter the blood from the 
parts of the body through which it flows It bathes all parts of 
the body, slowly collects in the microscopic lymphatic vessels, 
and then flows through the other parts of the lymphatic system 
back into the blood The blood and lymph are the media for 
furnishing all parts of the body with oxygen and nourishment and 
for carrying the waste materials away from them 
This brief survey of the macroscopic appearance of the body 
would be incomplete if no mention were made of the glands, 
structures that produce substances which are either useful to the 
body or are given off as waste Glands are of two types secretory 
and excretory A secretion is a substance which serves some useful 
purpose in the body whereas an excretion is a waste product 
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Tluis the saliva and the oil manufactured bj certain glinds m the 
slvin arc c\3niplcs of secretions, the unne is an excretion produced 
bv the kidnc) s 

Secretions arc of o tj pcs external and mtcmal B) in et- 
ternjl secretion is meint one uhich is eiriicr poured out upon the 
snrficc of the bod) or into one of its sc\ cral ci\ iiics w here it per- 
forms some useful function Tlius, the gtstne jjiice, or stomich 
]uice, and the salna ire both ctamplcs of c'ctcmal secretions. Tliis 
max be confusing since these )uiccs itc not poured out upon the 
surface of the bodj and might therefore be thought of is in 
temal As a matter of facr, all of the digestn c piices arc clissified 
as cxtcmil secretions 

The term, mtern tl secretion, is ipplied onlj to siibstinces u hich 
are absorbed direct!) b) the Wood stream As the) are cirried 
around the bod) b\ the blood the) produce profound effects 
upon various parts Tlie) accomplish their u ork b) means of cer* 
tim actixuting subsnnccs called hormones, or endocunes, x\ hich, 
though produced m exceeding!) smill iroounrs, arc of grcit sig 
nificance to wrious t) pcs of bodiH /unctionmg Glands produc- 
ing mtcmil sccrctiom are known as endocrine glvids and arc 
found at the base of the brain in the front of the neck, in the pan- 
creis, on top of the kidncx s, in the o\-arics and testes, and other 
places. 

We are ill familnr, xvhethcr w c has c studied human ph)’siolog) 
and anatomx or not, with the cxtcmil appearance of our bodies 
We know the nature of the parts called skin, hiir, nails, tongue, 
nose, C)cs, etc The mtcmal organs, howcicr, to which we haxe 
been ciUin" attention arc located in places w here the) cannot be 
seen, and do their w ork doting health in a minner that docs not 
ordininlj mike us conscious of their existence Hence, the) are 
apt to be more or less icrnot^d in our thinkinsj Our Ici e! of cfH 
cienc), however, is largclj dependent upon their harmonious 
functioning Our snid) sliould help us to understand this. 

Cells, the imits of pljnt and emmtl structures W hen plant or 
animal structures are viewed under the microscope wc find thit 
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they are composed of one or more units called cells If they con- 
sist of 3 single cell, they are spoken of as being um cellular, if 
they consist of more than one cell, they are called vntlti cellular 
The animals and plants with which wc arc most fatnihar belong 
to the latter group Our own bodies consist of countless numbers 
of cells 

Although geacTsUy cells are somewhat sphencal, they assume 
many different shapes The) are also of various sizes, although 

Cytoplasm- 

Nucleolus - 
Nucleus 
Chcomatin- 

Vacuoie 

A t)pica) cell 

the great majority are too *mall to be seen except with the help 
of a microscope Some cells have projections of living matter ex- 
tending from them that occasionally teach several feet m length 
This IS the case, for example, with certain nerve cells, whose pro- 
longations frequently form bundles of fibers something like a 
cable There is a whole field of science called histology which is 
the study of the appearance of cells as seen under the microscope 
Students of histology acquire the ability to rccogmze the different 
kinds of cells by means of the many ingenious methods that have 
been devised for making microscopic preparations of plant and 
animal tissues, and especially by using various kinds of stains 
Although cells are different m regard to size and appearance, 
they are alike in containing protoplasm, which is gelatinous m its 
nature A certain part of the protojdasm of a cell is usually denser 
than the rest and when the cell is stained it stands out promi- 
nently This is the micleus Usually the nucleus is near the center 
and is completely surrounded by a more fluid material known as 
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each other but arc closely interrelated as is evidenced, for cxim- 
ple, by the fact that in accident or disease « hen one or tw o of the 
systems may be primarilj affected, other s) stems arc also apt to 
become involved 


III DCVCLOPMENT OF TIIF llODY 

Prenatal developuent of a btnnm being Human life starts as a 
fertilized egg cell, that is, one with which a sperm cell has united 
This cell shortly divides into two cells and later each of these 
into two others, these four into eight cells, the eight into sistccn 
and so on This cellular division proceeds rapidly and from these 
early cells originate the multitude of cells which later compose 
our bodies At first the cytoplasm of these cells looks ' cry much 
alike, but as ume passes the cells become differentiated m appear- 
ance and function and form themselves into groups which c\ en- 
tually evolve into the tissues and organs of the body 
The gestation period, or the period before birth, averages about 
nine months During the first sue or eight weeks the young or- 
ganism IS spoken of as an embryo and later it is commonly called 
a fett/j In early prenatal development the human embryo passes 
t roug a remarkable senes of changes in each of which it re- 
sembles, in certain respects, lower forms of life These charac 
teristics normally disappear before birth although occasionally a 
a y IS om With a rudimentary tail or with marks upon the side 
ot the neck where the gill slits existed in the embryo The early 
prenata development of a human organism is stnkingly similar 
rtf K jyonic development not only of other mammals but 
ir s, s es, and reptiles Biologists interpret these facts as in- 
icative of a kinship with lower forms of life However, the 
hmmn embryo ,s never nr any nnie a worm a fish, a tadpole, a 
monkey or anything hot human 

and gestation, as well as later, the oiganism requires oxygen 
and noumhment n,ere substances arc fumrshed to rts cells by 
means of ,ts own crtculatory system The fetus, however, must 
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obtain Its OX} gen and nounshmcnc from the mother s blood, al- 
though tlie blood streams of the tno organisms do not actuallv 
mi.\ M nh each other The maternal blood comes \ cr} close to the 
blood of the fetus, onlj thm membranes separating the nvxi 
streams Through these membranes osmous, the passage of a gas 
or liquid through a membrane, occurs, that is, ox} gen and dis- 
soh ed food substances pass through them from the blood of the 
motlter, and carbon dioxide and other \iasces pass out through 
them to the maternal blood from the fetus This means that the 
mother’s lungs, circulator) sjscem, and digestnc and excrctor) 
organs hat e an extra amount of \i ork during pregnanej 

There are manj supersutions connected tilth pregnane) A 
'cr)’ common one is that certain t)^^ of experiences inrohing 
s nenous shock to a pregnane woman ma) result m marking the 
fetus in various ti a) s There is no sacnafic evidence to support 
such a belief, inasmuch as there is no connection between the 
ncrxous s)stem of the woman and the unborn child An) change 
in the composition of the expectant mother s blood resulting from 
an unpleasant experience might tcmporanl) affect the blood of 
the fetus, but there is no knowxi way that it could mark the un- 
born child Birthmarks arc due to an abnormal pigmentation of 
the skin 

Another common supcrstiaon connected with pregnane) is 
that the interests and abilities of children ma) be influenced by 
speaal acciiicies to which their mothers haie deioted their at- 
tention shortl) before th«r birth It is, of course, desirable for 
all of us to aioid shocking espenenccs and to make wise use of 
time, and it is cspeaally important that the pregnant womans 
actintits be safeguarded and wisel) directed, but pnmanli and 
larcel) for her own health rather than because of an\ effect it 
max ha\e upon the unborn child 

Poftnjtjl development Ac bi«h the infants ennronment un- 
dcr<mes a radical change Ir soddenh becomes a separate human 
bcin" and henceforth has a phx*sical life of its own. The infant 
uses Its lungs for the first ume Food is taken directl) into iB 
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digestive organs, and its oi^ns of excretion begin to function 
Furthermore, its surroundings have greatly changed No longer 
IS It so carefully protected against cinnges of temperature and in- 
)unes It IS not to be wondered at that the first few mccIvS and 
months of life are the most hazardous, and result m higher mor- 
tality than dunng any other period of corresponding length 
Growth and changes in appearance of the human body proceed 
most rapidly before birth, as is plainly evident when one con- 
siders that m the short period of nine months a microscopic cell 
develops into a human baby After birth the body grows and 
changes at a much slower rate than during its uterine develop- 
ment, although its progress dunng the first year after birth is 
much more rapid than in any subse(|uent year of life The nornwl 
rate of growth gradually diminishes, except for a spurt during 3 
few years at the time of puberty and early adolescence, until 
physiological maturity is reached in the early or middle twenties 
when growth ceases The rate of growth differs m boys and girls 
Girls develop faster up to the age of adolescence, which appears 
earlier in them than m boys At about the college age, however, 
boys, as a group, have outstnpped the girls in weight, height and 


Another interesting fact is that not all parts of the body de- 
velop at the same rate A true metamorphosis occurs after birth 
as vvell as before By way of illustration, consider that at birth 
the head is about as broad as the shoulders If the head and trunk 
developed proponionally at the same rate of speed m later years 
the individual would be a monsirosi^r There is another striking 
^ u *”i ^®l3tive lengths of the arms and legs as compared 
sngth of the trunk At birth they are relatively much 
shorter than they afterwards become 
Himm development from the phylogenetic point of view 
^ ready been made to certain anatomical changes 
. prenatal development, which generally have 

intcrprete by scientists as mdicative of our kinship with 
other forms of hfc Biologists, as we shall see later, classify man 



OUR CODIES 

as a prmiJtc, m \Unch group arc also included monkejs, apes, 
gonllas, chimpanzees, and orangutans It is bcliexcd that all these 
forms had a common ancestor but that ihcir c% olunonarj descent 
—or ascent— from their ancestor has folloued different courses. 



This belief dcfinitclj contradicts the idea that is still current that 
“nnn descended from a monke) ' 

Prenatal characteristics constitute onlj one of se\ cral t) pes of 
evidence s\hich support the thcorj of human c\oIucion Perhaps, 
if M c could go back far enough m the historj of the earth, it 
trughr be possible to show that all the manjv forms of anunals 
In inj; todi\ ha% e descended front some simple, one-cclled organ- 
ism It IS unhkcl) , how c% er, that just w hat happened hundreds of 
millions of } cars ago, when it is bchesed that life first began to 
make its appearance upon the cardi, will es er posmt dy be known 
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There arc, ncvcriliclc';^, ccrtiin \cr) ilcfinjrc oh^cnatmm rcf^fJ* 
ing the nature of mans IkkIv, antJ of the of other anitml , 

that arc liluniinatmg from the point of \ictv uc arc here con-iJ- 
enng Let us note a few of these 
Covrmon cbaractenjiici of protophmt In titc preceding chap- 
ter It was pointed out that all luing citings hate common needs, 
such as o\ygcn water, food, and certain teniperaturc condi'ions 
This fact might lead us to helicac that hasically tliej arc made of 
the same Lind of stuff, and biologists tell us that this is true 
Protoplasm has certain characteristics in common, whctlicf it 
in the cells of plants or animals Hits fact would point to a Lin- 
ship among all Using thmgs->not just among plants as sucli and 
animals as such It ssould seem quite like!) that both plants and 
animals have a common ancestor Tlicrc is substantiating evidence 
for this idea also in the fact that certain forms, such as bacteria 
and some other single celled organisms, ha\e more or less arbi- 
trarily to be designated as either plants or animals, inasmuch as 
they are like planes m some respects, and m others like animals 
Although there are minor differences in the protoplasm of dif- 
ferent forms It IS aid e m being composed of certain elements 
combined in such a way as to form protein compounds These 
exist m what is called a colloidal state, that is, in a state which in 
everyday language may be described as jcUy-hkc, or gelatinous 
Colloids are composed of units of structure which cohere scry 
rmly, making particles larger than single molecules, and w hich 
are too large to pass through organic membranes like the walls 
0 blood vessels It is the colloidal property of protoplasm which 
permits the cell activity that makes life possible The elements 
that are always found in protoplasm are carbon, hydrogen, oxy- 
gen, and mtrogen In addmon, sulphur, iron, phosphorus, and cer- 
tain other elements are frequently present In all, at least eighteen 
c ements are found in the protoplasm making up the human bodj 
osiigtal structures in the human body Vestigial structures are 
rudimentary or degenerate parts which at present serve no useful 
purpose, ut which, it is believed, were at one time of use to 



OUR BODIES 


59 

man’s ancestors Thus, m man, although it is normal for the tail 
to disappear during embryonic development, there remain a few 
small bones at the base of the spinal column called the coccyx, 
which IS m reality a vestigial tail The appendiK is another vestigial 
structure that is believed to correspond to a useful organ in the 
digestive systems of some ammals, although in man it is of no 
known use, rather, it is a menace to health There arc certain 
vestigial muscles in the human body which correspond to those 
m some other ammals that make it possible for them to move their 
cars and to make their hair stand on end In all, there arc several 
score of these structures m man’s body The most reasonable ex- 
planation for their presence is that tiicy constitute evidence of 
man’s evolutionary development 

Comparative anatomy and physiology Even more stnlong than 
most vestigial structures as an evidence of human kinship to other 
forms of animal life arc the many anatomical and physiological 
similarities which exist between man and other vertebrates, or 
back boned animals, especially those nearest to his own level in 
the scale of development, such as the mammals When the skele- 
tons of vertebrates arc compared the general body plan is seen to 
be similar 

In the mammals there is a striking resemblance m many parts 
of the skeleton, bone for bone Otlier systems of the bodies of 
mammals— the circulatory, digestive, excretory, and so forth— are 
also quite similar and the microscopic appearance of the different 
types of cells are of the same general pattern Chemical tests of 
the blood and otlicr tissues exhibit coitcspondingly similar char- 
acteristics Another significant point is that certain monl cys and 
apes arc tlie only forms of life, as far as is known, that arc sus- 
ceptible to some diseases that attack human bemgs, sucli as the 
common cold and infantile paraljsis Tliis fact shous conclusively 
that tlierc arc similarities exisang between the chemical composi- 
tion of the tissues of these animals and of man, for oclienvisc thej 
would not constitute a congenial soil for the development of the 
microorganisms that cause these diseases 



OUR BODIES 


6t 


ing for food, the time came when a certam group tooh to the 
ground Tins change constituted one of the most significant that 
has c\cr occurred to a Inmg thing, for it undoubtedly led to an 
erect posture As a result of such a radical change m the environ- 
ment of these creatures, tc became necessary to make experiments 
in \%ajs of Jiving, if they were not to fall prey to animals loner 
in the scale of life These experiments undoubtedly conenbuted 
to the development of their intelligence, since it became necessary 
for them to make adjustments to new conditions if they were to 
sunne 

A tendency to an erect posture, it would seem reasonable to 
assume, would be stimulated by the fact that they would thus be 
able to sec farther and, as a result, be at an advantage m perceiv- 
ing enemies. It ts noteworthy that of the primates man is the only 
one that walks with an entirely erect posture. It is also definitely 
known from a study of fossil skeletons that the posture of a re- 
cent type of human being who lived only a few thousand years 
ago, the Neanderthal man, tvas characterized by a marked slouch 

The developMSTit of the human hand The hand of man has 
developed differently from that of his nearest animal relatives 
"nie position of the thumb is different from that of other pn 
mates being opposite to the fingers, whereas in the other forms 
It IS on the same side as the fingers Man is the only ammal that 
has developed to any considerable extent the use of tools His 
efforts to manufacture tools were at first very crude He became 
increasingly skillful as a result of more and more experimentation 
The terms ‘ Stone Age," ‘ Bronze Age, ’ and ‘ Iron Age describe 
the types of matenals he has succcssfullj and success^ ely used as 
tools With the type of thumb which he is believed to have pos 
scssed at first, he must have cxpenenccd great difficulties in the 
making of tools As a result of tool malaag and tool using it is 
believed that the human hand has developed its present flexible 
form Of course, of greater significance rfian the mere develop- 
ment of the flexible hand is the fact that while he was experi- 
menting in ways which resulted m the development of the hand, 
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than bj inccHigcnce We know that our bodies furnish us with a 
lery jncomplete idea of the nature of the norld around us There 
are sounds u e cannot hear There are colors \ve cannot see Our 
bodies hat c de\ eloped their ability to supply us tilth information 
about the tiorld as a result of untold centuries of interactions be- 
tween the organisms from which man is descended and the ob- 
jects or forces in the cmironmcnt which have affected them for 
good or ill Thus, it comes about that there are in reality two 
worlds tl\e practical, everyday world about which our unaided 
senses give us important informauon, and the world of the physi- 
cist, the nature of which man is jusc beginning to learn 
The human organism is in many respects a very crude affair, 
unequipped to gne us an) thing more than superficial information 
about our world, and yet how valuable is that information' We 
have only to think how handicapped the blind and deaf are to 
realize the importance of possessing a boddy mechanism which 
furnishes us with the basic infonnauon that is necessar), if we 
arc to be able to make the adjustments that are fundamental to 
our living 


IV man’s place in nature 

The classification of vian Zoologists attempt to classify all am 
mals in certain large groups called phyla Phjla are divided into 
classes, classes into orders, orders into ftnathes families into 
genera, genera into species, and species into varieties The de 
V elopmenc of the methods and entena used in atcempang to clas 
sify all the mj nad forms of animals has taken centunes of pains 
taking observ’auon b) thousands of specialists in taxonomy, as this 
branch of science is called It might be mentioned parenthetically 
that similar work has been done in the field of boranj As an 
dlustrauon of the methoas wstd m tatanoimc zoology, let tis 
briefly observe how man himself is classified 
Man is in the phylum called chordata, the group of animals 
that hav-e a flexible, rodlike stmcnire, a pnminve type of back 
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bone at sonic stige m tlicir tlc^clnpmeni, eititcr iliirin" 
or adult life In addition, anmnh m ibis plijluni arc jcrmcntcd, 
ha\e a dorsal, hollow nervous s)stcfn. uith its anterior pin ap- 
pearing as a brain, and thej possess pill slits at some period of 
their lives Fishes, frogs, reptiles, birds, ind all ilic mammals arc 
chordates Therefore simply to state that man belongs in this 
phylum merely ascribes to liim some general characteristics 
which he shares with thousands of other known species 
The phylum chordata is divided into sulv-pliyla, one of sshich 
IS called vertebrata Tins sub-ph)Ium contains the animals which 
have a bony vertebra! column as distinguished from the other 
chordata in which this type of structure docs not develop Alan* 
of course belongs in this sub phylum 
In classifying man as a vertebrate animal we arc, however, f*f 
having defined his characteristics in a satisfactory manner 
ere ate many other kinds of vertebrates Man belongs in the 
Class of vertebrates called ntojimrals Tins means, in the language 
0 200 ogists that he has a diaphragm and more or less hair on 
e sur ace of the body, and that the young are nounshed by 
milk secreted by the mammary glands of the mother When man 
^ called mammalia, we have gone quite a little 
ten thn ^«"ibing his characteristics and yet there arc over 
that fn of mammals It, therefore, becomes evident 

said as a mammal still leaves a great deal to be 

a still cTniii ^ more precisely it is necessary to place him m 
of Pn-tes which, as wc 
apes as well a^s m^an monkeys gorillas, orangutans and 

carnivores or flesh among the mammals are the 

Blood tests tnrl “^ers and ungulates, animals with hoofs 
the primates ^ ^ relationship among the members of 

the rercsen ' T' “X of its representatives and 

camivLcs Also ^th°^ °f mammals such as the 

’ ^ tnaninials are strilcmgly similar with regard 
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1 CONCEPTIONS nroAnDiNo Tnr satvri of disf-«f 

Superstitious ideas about health and disease llic ni>stcfious n 
o ten confused s\icli ti>e supernatural m man's thinlwing Pximio'C 
man stood in superstitious awe and dread of such natural phe- 
nomena as storms, disease, death, famines, carthqu 3 l.es, volcanic 
acuvmes, and floods He was very apt to ascribe such events to 
we wrath of the supernatural beings who, he supposed, could 
e ma e angry or pleased by dilTcrcnt forms of human behavior 
of submission and help- 
nanir.. T# wd after a calamitous event, whatever Jts 

follftive ru visitations of divine Providence, it 

Constant ^ ®y should be accepted as just punishment for sin 
condition ” accompany superstitions and under such 

Tow o' 7"^ -consists m attempting 

to please or placate the spirits 

for ev/dlT'"'"',,”'” 

^iiv ■" '>"= ■"">* “f — y poopi'. “P'- 

these diseases “ '"t 

sumption underlying ,h„ .de,r T 

. large pcrccnta/e „r „T “evident in view of the fact that 
and gonorrhea ^ecame^^m’^'T® *' 
social standards, manv iv,.r ***^°“Sh no disregard of sex- 
y c either bom with one or the other 
66 
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of these diseases, or the) Vi'cre acqmrcd ximocenti) EspecuH) is 
this true of s)*philis Leading authonnes affirm that probabi) onl) 
about fift) per cent of the vjcanis acquire it through illicit 
sexual relations. 

Our newspapers occanonall) bear witness that in some com- 
mumties m the Uruted States todiv the Sntch doctor is soli 
with us. Court records show that, b> some people, he is consid- 
ered responsible for man) crimes, e\ctt murfer and arson. The 
‘witch doctor’ or ‘hex is a flagrant example of supersnaon, 
and exists, fortunatch , onl) in so-called backward commamacs 
that are soil m the clutch of ignorance and fear However, sun- 
ilar characteristics arc not confined to a few places. There is 
ample testimon\ of them widespread prevalence in the Umted 
States, though m less flagrant form, m the prospent) of quack 
doctors and m the enormous sale of patent medicmes. This ania 
Don can be accounted for b) an astounding guUibilitv and lack 
of knowledge of the facts of health and disease on the part of a 
large proporoon of the populaoon of the count!) 

Modem attitude to^aard disease The modem concepnon o 
disease is quite different from the supcmatmal noaon we have 
been considerm? We now know that onl) natural causes bring 
about disease, and we know that to a great extent we can arrange 
our emironment and order our hves so as to minimize thyjo^ 
sibihty of contracting most forms of disease. It w ould be 
to overemphasize the sicmScance of this change as a factor con- 
tributm- to human welfare As a result of an immense amount 
of scientific research there has developed in recent j ears a certain 
optmmn, ,v,th rrfercnce m 

the SOKtnent that pubic health o putchaHbIt Ir. other tv or*. 

tt has. become erttot that the mujont, of tbseoses con be sue 

ce^Mt combated, not al»t.„ b} curame tr^eut. a^^ 

m the majonty of coses, by pte™nvc meo^ 

ate much mote desmtble and 

dutts lo the ease of those dise.s= afu®' 

able to make bttle tf auj ptos^os. tbete B evert teosou to beleve 
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hospitals This is a much safer procedure than to nng the door 
bell of the first doctors office jou maj happen to see, unless, of 
course, the case is an absolute emergent^ 

Hippocrates, the ‘ father of medicine ” The Greek Hippocrates 
a phj sician of antiquit) a\ho has come to be knosMi as the father 
of medicine," and m ho h\ ed m the fifth century u c , is credited 
uuh ha\ing been the first great phjsician to assert that diseases 
ha\c natural rather than supernatural causes The oath uhich doc- 
tors take todaj before becoming pracDcing ph) sicians is knoum 
as the Hippocrauc oath This oath is one of the most interesting 
of human documents, partly because of its antiquitj , and partly 
because it \y as the fine tiell formulated ethical code of an) pro 
fession It has exerted a profound effect upon the practice of 
medicine, and t\ e shall quote it for this reason 


I syyear by Apollo, the ph>sician (Healer), and Aescula 
pius, and H«ItK (H) geia); and All heal (Panaceia). a^ad 
5ie gods and goddesses, that according to mj abilit} and 
judgment I y\ ill keep this oath and stipulation to reckon him 
yyho taught me tins art cquall) dear to me as m) p • 
share m> substance ynth Ihim and rehey e his n««smes if re 
quired, to regard his offspring as on the same . ,j 

m) oy\ n brothers, and to teach them this ^ 
yyish to Icam K, yyichout fee or supulauon and ffiat bj P« 
cept, lecture and ey erj other mode of instruc ° , 

pan a kmovyledge of the art to m> onm 
of my teachers, and to disciples bound b) s p . 
oath, according to the law of medicine but to n . 

I yyill folloyy that method of treatment '' mv 
m) ability and judgment I consider for ® 
patients and abstain from \yhateyer is de e asked 

fhieyous I yvill gne no deadly medicine 
nor suggest anj such counsel furthemore, S 

a yyoman an instrument to produ« , C- -nj prac- 

Withpunty andyy.thholioesslyym'pas^m) 
tice m> W I yyill not cut a pe^n of this 

stone, but yyill leaye this to be done b) p ^ 

tvotk Into uhatetcr homes I ”“,„tota.) 
the benefit of the Mch, and udl abstain from Cl et) ) 
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into being De\ clopmcnt m these fields made possible a saentific 
understanding of how the body uses air and foods 
It w as not, how e\ cr, until the nineteenth ccnturj' that the prin- 
ciples of modem medicine w ere clearly formulated In the early 
part of this ccMury significant studies concerning the funda- 
mental nature of protoplasm were made and modern biology 
began to appear By the end of the first quarter of die nineteenth 
century the microscope had been greatly improved This gave 
scientists a tool by means of which much taluablc knowledge has 
been acquired in medicine and many other fields 

The bcstnnmss of prezcninc vtedteme About the middle of 
the nineteenth centur)' a cholera epidemic occurred in on on 
and Dr Snow, a London ph>siaan, made a most important dis- 
co\cry regarding the way m which it spread He oun la 
many of the cholera Mcums had been dnnking the of * 
certain well Although the germ causing this disease was no 
co\ered until later, his imesugation constituted very strong - 
dence that the uater of die uell uas 

his findings in an able report which aroused a goo ea P 

interest both in Great Britain and m other oountries. including 
the United States, and was instrumental in stimulating 

\'3ncc of sanitir)’ measures throughout the atiize ’ 

modem sanitation may be considered as coming into c 

"’aTrlfy after the start of d.e ntoaeutent 

the sciences of bacteriology and n>mmolosy, t e 

dealing uith the defenses of the body against certain tjT=s o d,s 

ease, uete bom, and their progress has cleared *e ™> ^ ^ 

adaance of tlie modem public-health mmcment Pas. or uorki 

lu France and Koch in Germany uere die 

m bacteriology and immnnologj Their discmer.es “ ’P 

pearabont isjj Their rmearches and the v orb 

etidcnt that many diseases are produced } human his- 

tacking the human body No., for die fint b-' " 

torj, scientists had succeeded in unlanng certain microscopic 
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ganisms capable of producing disease Tins led to tlic discovery 
of better methods of combating them and as a result some of the 
worst enemies of mankind were hunted down and destrojed 
Kinds of diseases There arc different methods of classif)mg 
diseases For the purpose of obtaining some general information 
regarding their nature and origin we shall discuss them under the 
following designations degenerative diseases, tumors which in- 
clude cancerous growths deficiency diseases, allergies, functional 
diseases, acute poisonings, industrial diseases, and communica- 
ble diseases 

The degenerative diseases are caused by a breaking down of 
one or more of the vital oigans The most common arc heart dis- 
ease diseases of the arteries and kidney disease Heart disease is 
now the leading cause of death m the United States In part, the 
degenerative diseases are the consequence of wear and tear in 
cident to the worries and strains of everyday life Frequentlj, 
these diseases are also the result, at least partially, of one or more 
of the communicable diseases contracted earlier in life Thus, al- 
though the death race during school age is the lowest of any 
period of corresponding length, it not infrequently happens that 
the diseases of childhood leave their effects in the weakening of 
some vital organ so that in later life, it is unable to continue to 
do its work efficiently 

Since the beginning of the twentieth century degenerative dis 
eases have been increasing whereas most of the communicable 
diseases have been decreasing Because the communicable diseases, 
as a group arc more prevalent before maturity is reached, the re- 
sult has been to increase the average length of life Before bac- 
teno ogy came into existence, that is, about sixty or seventy years 
a^o, i e a\ crage length of life was around forty five years Now 
the average is about sLxty years Naturally more people are now 

\ ing o diseases which arc for the most part characteristic of 
middle and old age 

Tttmors itc abnormal growths within the body They are usu- 
a \ c assi icd as cither benign or malignant A benign tumor is 



THE RISE or PREVENTIVE MEDICINE 73 

locahzcd m .ts 5ro..h but nu> proto ’ 

t.,al orgm Tl.e nral.gmnt tjpes f 

aud ar/aluajs fatal unless des,ro>cd or ^ 

stage Cancerous grouths are capable '>™= ^ f 
blood stream, athercas benign rumors are not p 
ducing themscUes m other parts of the bodj 

Bj the prompt use of radium. X rays, or su g y 
m many mstanees to =“P „tote than those 

internal organs arc naturall) m v, rhe cvacc cause of 

on or near die surface of the body 

tumors IS not known, there is c\i cn imtation ma> also 

IS a factor m some cases, and Uump on or 

constitute a predisposing conditio ^ ^ j 3„5nu„n as it 

beneath the sUn should receive prompt medi 
may constitute the beginning o “ (.jnain vital ele- 
Dc/Iciracy dirnrer may functioning of some part 

ments m the diet or from an t . ,,,nuns ma\ produce char- 
of the body Thus a attention m the chap- 

actcnstic diseases Tins subjw \ ^ function 

ter on foods Certain glands of the result In- 

normally and diseased con 1,^ ducussed later One 

stances of this type of disord diabetes, which is 

illustration might be mentioned her , > stcretion 

caused by a deficiency m die production of 
made by the pancreas „nsim icy to 

/Hlerper arc disorders reultinj, 

various proteins Tlius, indivi , f-ar drt/wJ is also an 

uve to cemin pollens suffer tom t j ^.ugs of the bron 

nvampleofanaUerBiedneasc.mthn^>h^^;;^„;„ „„,h mav 
ehial tubes are hj persensitnc “ „m vnthm it Hues 

come from outside ^ headaches are also of 

certain digcstn e disturbances, j jjnds 

allergic origin Shell fish, rrravvbcm^ o- 

of foods nSy produce more or less medi- 
ple In recent ears considerable progress has 
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ods of accurately determining the types of substances to which 
certain persons may be hypersensitive, and some success has been 
attained in producing immunity against these various allergic con- 
ditions 

The junctional diseases are characterized by the failure of one 
or more organs or systems of the body to function normally* 
although the tissues involved appear to be healthy. Among the 
most common functional disorders arc certain types of nervous 
diseases and some forms of psychoses, or derangement of the per- 
sonality, that are commonly referred to as insanity 

As examples of acute poisoning alcoholism may be mentioned, 
and the poisoning that results from eating foods m which certain 
bacteria are present The bacillus botuhnus and certain forms of 
staphylococci are the usual causes of food poisoning This tjp® 
of poisoning will be discussed later m our study of foods 
Certain indusmes, whose workers frequently develop one of 
the so called industrial diseases, constitute distinct health hazards 
Among them are industries where irritating dusts muse be 
breathed Stonecutters, for example, may develop silicosis, a dis- 
ease caused by the inhaling of stone dust into the lungs Workers 
with radium paints sometimes become victims of radxwn poison- 
mg, while lead poisonmg is fairly common among painters and 
others who handle lead products 
The communicable, or infectious diseases, are caused by living 
organisms, among which are certain varieties of the following 
named forms bacteria, which arc one-cclled plants, protozoa, 
one-celled animals, and jiltrable viruses, which are so small that 
they cannot be seen by the most powerful microscope and can 
pass through the finest filters capable of straining out bacteria 
Other disease producing organisms arc certain worms and some 
tjpes of molds and insects 

Examples of diseases produced by protozoa arc malaria, certain 
tropical feters, and amebic dysentery Filtrable viruses produce 
the common cold, rabies, smallpox, measles, infantile paralysis. 
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J'cHow fc\ cr, and man) other t) pcs of disease Among the n orms 
^^hich produce disease arc hook^\orms and tapeworms 
DjctcrtJ There are man) kinds of bactena Most of them are 
beneficial in their effects upon mankind The bactena of deca) 
which are saprophi tic break doxm nonlning organic matter into 
chemical substances which arc again usable for the budding up 
processes of green plants Sap/rophytes li\e upon deca) mg organic 
matter m contradistinction to pirasites, which Inc in or upon 
In ing orgamsms Other beneficial bactena arc the lactic aad bac 
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tena w Inch make milk sour and the colon baalfi m the intestines, 
w hich break dow n food residue before it passes from the bod) 
Howescr, in this cliapter our concern is with the patbograwc, 
or disease-produan" bactena w hich are parasitic upon the human 
bod\ Thc) are commoni) called germs They ail reproduce b) 
dividing and under favorable condiuons of hear moisture, and 
food supplj , such as exist m thc human bod) ma) multiply vef) 
rapidlv Millions ma) form from a single bacterium in twenty 
four hours. The) are grouped nccordins; to their shape and meth 
ods of du ision The Ifjctllt are rod shaped cells-bacdlus comes 
from the Latin word which means walking stick—and after divi 
sion cither remain as single cells or form aggregates or chains. One 
tj'pc of bacillus produces tubcrcuJosts another diphthena soil 
another cj’phoid fever and anorijer tetanus, or Jock ;3W The 
coca are of spherical shape and form different kinds of croup* 
in"s as the) divide There arc dtplococci which remain in pairs 
gonorrhea and pneumonia are caused b) diplococci The strep- 




Molhoda ol aaloquardlng iho purity ot milk havo conlrlbulod In a largo monnuro to tho reduction of 
tuborcuJoBla typhoid hvor acarlol fever diphtheria and noptlc noro throat (Walker Gordon Compony) 



n modern medical colleges the students are given 
a public health point ol view as well as instruction 
in the treatment of individual cases of illness (Photo 
graph of the Cornell University Medical College 
New York by Ewing Galloway) 
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or some other substance, such as bone acid, ^^IucIl xs not capable 
of destro) ing gcmis even if used in full strcngtii Strong disin 
fcctsnts cannot safely be used m or upon the bod), since thej 
dcstro) body tissues as m ell as pathogenic organisms 
Sunlight destro)S some bacteria ■when the) arc direct!) exposed 
to It Its germicidal poucr is due to die action of certain of its 
ra) s, particular!) those known as tiUra \ lolct 
Pasteur s discotcry of the prsnapies of sterdizatjon Before Pas- 
teur (f8Ja-iS95) performed certain epoch making experiments, 
scientists disagreed as to whether certain low forms of life might 
come into existence spontaneously or whether tliC) ahva)’s came 
from organisms of their own kmd He demonstrated that if nu 
tnent material were thoroughly sterilized and not contaminated 
b) air containing any of the sarious invisible forms of Jj/c, such 
as the spores of organisms, like j easts, molds, or bacrena, it w oulJ 
remain sterile mdcfinitcl) Tins work is gcnenll) recognized as 
having been one of the most significant scientific demonstrations 
ever made Among ocher things, it pointed the wm) to aseptic 
surgery, that is, surget) that is not followed b) sepus, or blood- 
poisoning It was found that wounds will heal without forming 
pus, or suppurating, provided the) are kept stenie TIus means 
that the conditions under which operations arc performed must 
be of sucli a nature as to prevent, as far as possible, the entrance 
and growth of certain bacteria that had previous!), jn pratnicallv 
all eases, gained access to \\ ounds and produced infections. 

Pasteur also found that b) heating fermenting liquids, such as 
Wine and beer, to a ccnain temperature, and bv maintaining that 
temperature for a giien penod of time, it became possible to kill 
certain microorganisms w hose presence descrov ed the fiav ors that 
were desired, although other organisms were not affected b\ the 
Jicar In other words, he discovered a niahotl of scleclr e xfm'rCJ 
tiou w Inch has since been applied to the treatmenr of mi)k for the 
purpose of dcstroving certain pathogenic tacrena that are some- 
times present m it Hus prs»cc« has been catted pjitauna ion 
llius It IS possible to dcstrm micrwotganisrm which arc som*- 
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times present in milk and which arc cipabic of producing such 
diseases as tuberculosis, diphtheria, scarlet fever, tjphoid fever, 
and septic sore throat In pasteurization tlic milk is rapidl) raised 
to 142° r and maintained at that temperature for a period of 
thirty minutes, after which it is rapidly cooled and kept a fevv 
degrees above freezing 

Afethods of controlling the spread of ccnwmintcable diseases 
One general method used m attempting to control the spread of 
certain communicable diseases is the isolation of those affected 
With some diseases it is desirable to quarantine, or isolate, persons 
who may have come in contact with the sick Among the diseases 
m which isolation or quarantine or both of these procedures 
should be practiced are the following smallpox, scarlet fever, 
diphtheria, whooping cough, infantile paralysis, and measles The 
rules for isolation or quarantine vary with dilTercnt diseases They 
depend, among other things, on the length of the incubation 
period of the disease, by which is meant the time that elapses be- 
tween the contraction of the disease and the manifestation of iB 
symptoms 

A specific method of controlling certain of the communicable 
diseases, such as typhoid fever, diphtheria, smallpox, and scarlet 
fever, is by establishing an irminmity, or ability to resist the dis 
cases, in people who are susceptible to them Immunity is always 
specific, that is, it is not general but exists only to a specific dis- 
ease 

One of the difficulties of controlling communicable diseases is 
that they may be spread by human ‘ carriers ’ who apparently are 
well In some cases the carriers have had an attack of the disease 
and although they have recovered, their bodies continue to har- 
bor the infective organisms instead of destroying them as is usu- 
ally the case In other cases carriers have, or have had, so mild 
an attack of the infection that they have not been made sick by it 
Their bodies have acquired a tolerance for the bacteria Still a 
third tj pe of earner is the entirely well person who remains un- 
affected by the disease producing organisms m his body All of 
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these types of infected individuals give off the bacteria m one or 
more of their discharges If these organisms gam access to the 
bodies of other people who are susceptible, they may set up an 
acti\e infection This is one of the reasons nhy ir is very impor- 
tant for coolvs in rcstauranK, dairy men, and other types of food 
handlers to receive periodic physical examinations They should 
be trained to be scrupulously clean in their personal habits It 
should not be inferred from these statements that all infectious 
diseases may be spread by human carriers, m fact, the number of 
diseases of this type is limited Amon^ the most common are - 
phoid fever, diphtheria, and pneumonia 

tr. DEFENSES OF THE BODY 

The external defenses The defenses of the body against the 
attacks of disease-producing microorganisms arc of t%vo types 
external and internal The external defenses consist principally of 
the skin and mucous membranes, or linings, of the mouth, nasal 
passages, throat, windpipe, alimentary tract, and the tubes which 
are found in the genito-urinary system We may also include as 
external defenses the hairs of the nose, microscopic hairhke pro- 
jections in the windpipe, which by their movement keep dust 
particles from settling m the lungs, and certain secretions of the 
body like saliva and gastnc juice, the former keeping dotvn the 
growth and reproduction of certain bacteria and the latter killing 
many forms 

The mtirmal defenses at lOorL To get a picture of what hap- 
pens m the body when certain pthogenic microorganisms have 
passed its external defenses and entered the tissues or blood 
stream, let us take the case of the common boil Most boils are 
due to the staphylococcus, one of the pus fonning bactena When 
a boil forms m the slnn it is because mteractions are taking place 
bettveen the bodily defenses and the bacteria which have begun 
to grow, reproduce, and cause irntation around the hair root. An 
infection is started In the course of the infection the blood vessels 
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m the ncigliborhood arc enlarged, permitting more blood to enter 
them Tlic fluid part of the blood accumulates in the tissues and 
laicocytes, the white cells which arc present m both blood and 
lymph, appear m larger numbers than usual in the infected area, 
and many of them pass through the walls of the blood scssels 
The affected part becomes inflamed Tlic ettra amount of blood 
naturally causes redness, hear, swelling, and pain— conditions that 
always accompany inflammation Tlic pain is due to the ettra 
amount of pressure upon nearbj ncraes 



Phagocyto$is A leucocyte which has ingested bacteria 

It IS the presence of the extra blood, however, which, e^cn 
though It causes the discomfort of the inflammation, permits the 
body to defend icsclf against the infection, for the agents which 
are needed to destroy the bacteria are in the blood The m* 
creased amount of blood assists in assembling them m greater 
quantities at the point of infection In the blood of all normal 
indmduals there are certain white cells, called phagocytes, which, 
if conditions are favorable, proceed to ingest and digest the staph- 
ylococci This process is called phagocytosis If they can destroy 
the germs faster than the latter can muluply, the bodily forces 
win and the boil ‘ comes to a head ” However, a substance that 
has never been seen but which, from its effects, is known to exist, 
must be present in the blood to make it possible for the phago- 
cytes to attack the bactena This substance is called opsonin, and 
the increased number of leucocytes in the blood during infection 
IS called leticocytosis 
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To determine the possible presence of infection and w hether it 
IS increasing in seventy, the leucocytes in a very small quantity 
of blood may from time to time be counted This is part of the 
procedure of making a ‘blood count” Tlie normal number of 
leucocy tes m a cubic millimeter of blood is about 6 ooo In leu 
cocj*tQsis it may be increased by many more thousands A greatly 
increased number indicates the presence of an infection In sus- 
pected cases of appendicitis, for example, the blood count may be 
a great help m diagnosing the disease 

In the case of a boil, as the result of the interactions taking 
place bct\\ cen the bacteria and the phagocytes, pus is formed in 
the hollow which has been made by the destruction of tissue If 
this pus IS examined microscopically , it is found to be made up of 
some dead leucocj tes and staphylococci living leucocy tes, lymph, 
and certain partially or wholly dissolved ussue cells When the 
boil or abscess breaks and the wound begins to heal, the pressure 
on the nerves becomes less, the swelling and redness gradually 
dimmish, and the pain is relieved Scar tissue is formed which 
takes the place of that which has been destroy ed 

Tlic scar tissue consists of connective tissue cells which, of 
coune, cannor carry on the funcaons of the destroyed tissues 
Tlic organs of the body, however, can usually adjust fairly well 
to such damage since they have an evccss of vital tissue, chat is, 
more than is necessary to function efficiently under ordinary con 
ditions In some inflammations, such as may occur in the inies 
tines, scar tissue forms adhesions which interfere, to a greater or 
less extent, witli normal funcuoning 

Tlie fev er and inflammation that usually accompany infections 
were formerly thought to be wholly injurious m their effects 
upon the body Now it is known that they are in reality defense 
mechanisms In treating some diseases it has actually been found 
bencficnl to induce a fev er in the body since it his been discov - 
ered that some germs, such as chose w hidi cause sy plulis and gon 
orrhea, may thus be destroy cd So called fev er bows are being 
used extcnsiv cly today in attaclang these diseases 
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Measuring temperature ^e^er i5 a rise above normal in the 
temperature of the body It is a symptom of mnnj diseases Be 
cause of its significance in helping to determine the degree o 
virulence of an illness it is important for a phjsician to know the 
amount of the rise in the temperature of a patient Tlic tempera 
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ture may be obtained with an instrument called the clinical ther 
mometer 

The average normal temperature of the human body which is 
usually taken under the tongue is 98 6® F Slight variations from 
this temperature do not necessarily indicate sickness since peopl* 
vary in their temperatures as in every other characteristic To 
vary slightly at different times in the twenty four hour period is 
normal The temperature in the eariy morning is normally one 
to three degrees lower than m the evening and there is a con 
stant difference in the temperature of various parts of the body 
In the rectum it is usually a degree or so higher than under the 
tongue 
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The clinical thermometer employs the same pnncjpics as the 
ordma;^ themjometer, hur twfh cectstn didcccnccs tbac ma!e tc 
usable for measuring human temperature TIic making of a ther 
mometer depends upon the fact that liquids expand u hen temper 
ature nscs and contract when temperature falls The ordinary 
thermometer consists of a glass tube ujth a terj small bore from 
which all air has been expelled, and which is sealed at one end 
and attached to a glass bulb at the other Tlie bulb is filled w ith 
a liquid that doc^ not freeze at ordinar) temperatures Mercurj 
IS the liquid generally used because it is tci} sensitive to changes 
in temperamre Since it freezes at jS* E below zero alcohol 
w Inch freezes at 0 9* F below zero is used m colder climates 
Tlie wcuum m the bore abov c the bquid permits it to mov e freely 
up and dow n the tube as it expands or contracts according to the 
nsing or falling of the rempenture Tlie tube is marked off into 
degrees to messurc these changes 

For marking thcrmometcR m gcnenl use there are two differ 
cnc scales the Fahrenheit and Centigrade In the Tahrenheit scale 
the freezing point of water 1$ marked at 31* and the boiling point 
at Ji * Tlie freezing pome of water m the Centigrade scale is o* 
and the boding point 100* TJic latter is a more com cnient grad 
ing and is generally used for scientific purposes In man) coun 
tries It IS the onlj scale used In the United States and Great 
Britain the Fahrcnlicit scale is in common use For the sake of 
convenience the letters F and C. arc used respectively for Fahren 
hen and Centigrade Tlie Fahrenheit scale is used for the chnical 
thermometer in the United States. Its range is 94“ F to no® F 
which for all practical purposes, is the variation m the range of 
human temperatures 

The pocket thermometer was invented about i8<54 The im 
provements that made a clinical thennotneter practicable are the 
magnif>ing lens which was patented m 1870 and the self regis 
tenng device which was made fiist about 18S0 This latter devnee 
prevents the mercut) from moving freely up and down the tube 
with changing tcmperarurcs The heat of the body causes the 
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mercury to expand and mo\c up from titc 94 degree level It re- 
mains at the highest point it itmns when a temperature is “taken, 
m this way registering it It is interesting to know that the size of 
the bore m a clinical thcrmoinctcr is less than the diameter of a 
human hair Since a reliable clinical thermometer is a delicate in- 
strument It should receive careful handling It should not be 
washed in water over no® F for a temperature higher than its 
range will break it, but before each use should be sterilized in 
alcohol 

Antigens and antibodies Phagoc) tosis is not the only means of 
internal defense of the body against microorganisms and other 
foreign substances The other weapons consist, m large part, of 
certain materials in the blood which resist the invasion of foreign 
substances and which arc called antibodies Their presence and 
amount m the blood determine the immunity of a person against 
many diseases They have never been seen or isolated, but their 
presence is detected by their effects in helping the body to over- 
come infection An invading substance which causes the forma- 
tion of antibodies is called an antigen Antigens are specific in the 
infections which they establish, and it is believed that the anti- 
bodies which destroy them or neutralize their poisons arc also 
specific, that is, for each antigen there is believed to be a specific 
antibody 

The specific types of reactions caused by antibodies vary with 
the nature of the antigens Opsonin acts as an antibody and pre- 
pares the specific bacteria which invoke phagocytic action for 
destruction by the leucocytes If the disease results from toxins 
released by bacteria, as in the case of diphtheria, the anubody is 
called antitoxin Agglutmm is another type of antibody which 
makes its appearance under certain conditions, such as exist m 
tjphoid fever This substance causes typhoid fever bacilli to 
stop their movements and come together in small groups, or ag- 
glutinate The agglutinauon appears to weaken the bacteria al- 
though It does not actually destroy them There are still other 
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l}pes of annocn-antjbody reactions nhicli ue shall not discuss 
here 

Protcctne rcnctions are much more effeenve against certain 
t)pes of microorganisms than ngainsc others Certain forms of 
bactern, for example, are always present m our mouths, digestne 
tracts, and skin, and } et thej ordinanl} do no harm If, hoive^er, 
our bodies become x\ cakened by o\ er fatigue, exposure, excessn e 
use of alcohol or of some drug, or by insufficient food and cloth' 
mg, our prorectn c motions tend to become Jess efficient, our 
resistince is lou cred, and these organisms may be able to become 
actn e and set up infections Under conditions fa\ orablc to their 
grou th they may produce colds, bods, digestn e disturbances, or 
more serious disorders Tims our bodies may , for certain periods, 
be immune to some microorganisms y ei may , at other times, be 
susceptible 

Types of wmnmtty In general, immunity is cither natural or 
artificially acijuircd Natural mnwmity may be either inborn or 
acquired dunng one’s life NattiraUy acquired tnmmntty may re- 
sult from hating had certain diseases, such as smallpox or diph- 
theria There are two types of mxficiaWy aeqwted tnmrttnny 
One cy pe results from introducing the antigens, in a modified and 
x% calvcncd form, into the body for the purpose of stimulating the 
production of antibodies This is called acti„6 nrmntmty In the 
other case anubodics, which haxc already been made in some 
otlier person or animal, arc injected into the individual The im 
munity thvis produced is called passne wiWMnify 

The reason for using the terms “active and 'passive is self- 
evident in dev eloping active immunity the body of the individual 
concerned produces us ovvn antibodies, in passive immunity anti- 
bodies needed to fight the disease are elaborated m some other 
animal In the latter case tlie body is passiv c, merely receiving the 
antibodies that w ere made cisew here In the former case tlie body 
IS called upon to manufacture its ovvn weapons, m other words. 

It 15 actn e 

To produce activ e immunity the specific organisms capable 0 / 
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plants, different tj'pes of pathogenic microorganisms are capable 
of producing diseases m certain kinds and not m others It is 
reasoned from such facts that the tissues of different species of 
plants and animals must \ai:j somewhat, so that whereas some of 
them furnish a congemal “soil ’ for the growtli and de\ elopment 
of cenam disease producing organisms, others do not. 

It IS not species alone that tatj in regard to immunitj There 
is also variation among the different races of mankind l^ercfore 
It IS proper to speak of racul tmnmmty For example Negroes 
are not so susceptible to imlana and hoolrworm as the xihite 
races, but the u bites appear to haie a greater degree of immumrj 
against tuberculosis In general, it may be said chat uhcreicr a 
disease has been preraJenc m a region for a penod of time extend 
ing through man) generation^ the people hung in that region 
arc apt to show a greater degree of immunit) to it than people 
Imng where the disease has rccentl) been introduced The Sv 
groes, for example, have been e.xposed to a greater extent than 
most other races to malana, but they have nor, until recenti), 
lived where tuberculosis is prevalent Judging from these and 
other obsen actons it is mferr^ that there has been a w ceding out 
of the most susceptible individuals hnng in places characterized 
bj the presence of certain diseases. In this iva) there appears to 
hare been a selective action exerted upon the gmn plasm, or re 
productiv e cells, so that the unfit hare been killed off 
In addition to species and raaaJ immuni^ it is a matter of com 
mon observation that susceptibilitj or immumC) to certain dts 
cases runs in famihcs There is strong endence to indicate that 
w ealmesses w hich constitute tendencies toward certain diseases are 
mhenred Tuberculosis and cancer are cases in point There are 
apt to be differences in the degree of immunitj to certain diseases 
possessed b) some fanul) groups as compared w ith other amilar 
groups, but the matter docs not stop there There are indindual 
differences among members of the same fanulv and there are 
differences m the degree of unmunitj in regard to certain dis 
eases during different periods of life 
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Edi.nd Jcinicr's epoch tntliHP dticoxery Iduanl Jenner, an 
I nglish phjsicnn, \\a% the fim (« practice \accinition a» a 
\cnti\c inciuirc agumt nntllpor IJcforc Int tune it hail been 
noticed tine persons who milked cows that had a certain t\pc oi 
sore on their udders, and who thcmscUcs tlcsclnpcd slight sorrt 
on their hands as a result, did not get smillpot I laving observed 
this reaction Jenner begin Oi inociilitc his |nticn:s witii some ma 
tcrial taken from the sores, which we now know contained 
xirtts The result was tint although most, if not all, of them were 
undoubtedly exposed to smallpox (since nine out of ten persons 
reaching maturity m liis day had contneted the disease), none 
of’thcm became infected llis first vaccination, or moculauon 
with cowpox virus, was made in 1796 Apparent!) no one before 
the time of Jenner had conceived of the possibilitj of preventing 
people m general from getting this disease bj introducing into 
the skm some material taken from the sores of cows Jenner did 
not understand the principles under!) mg vaccination, for 
germ theory of disease and the principles of immunitv were not 
formulated until several decades later 
Between 1799 and 1801 three thousand persons were vaccinated 
with cowpox virus in the London Smallpox Hospital and after- 
wards inoculated with smallpox virus, and yet not one of them de- 
veloped the disease Soon the news of this discovery spread far 
and wide with the result that vaccination began to be practiced 
m many places It was found that where vaccination was made 
compulsory smallpox practically disappeared, but if it vvas not 
generally practiced, epidemics of the disease might arise at any 
time This condition is just as true now as when vaccination fir^t 
became general 

There can be little question but that the cowpox and smallpox 
viruses have descended from a common ancestor The cowpox 
vanety is unable to produce a serious illness The earl) descend- 
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ants of tho or,g.nal form svh.ch took ,o Lvog ^ 

became the smallpox virus and were more successful m deve opt 
means of .n,u„ng them hosts The two fo^s, howev er are mffi 
Cientlv alike in the ways m which they aSeet the body to make 
possiUe the use of the weaker variety in order to produce an im- 

munity against the MHilent type , v ,r which 

AdL,omil IMS aUut vMmstwn (■) Vaoem h 

■takes’ usually gives an mdividnal immunity against smallpos 
.hi hsts on l"n fvemge of five years, although in many cases it 

TrVaeaSed persons who may contract the disease prac- 
do With reducing the modmcc of the dtseas y 
the number of cases m a given period among the genera p p 

‘"‘W The preparation of the vaceme is conducted in the most 
careful manner under government f doctor 

( 5 ) There .s practically no danger oj ,,, 

who vaccinates uses reasonable refrardintt its care 

wound, and if, after vaccinauon, instrucoons ^ g 

are followed unbiased of the 

These facts should " gome persons how- 

necessity for \accmation agains declare that vacci- 

ever. reasoning from false or optional with 

nation cither should be abohs e X should be individual 

each individual, that in a ^ ^ recognize the 

freedom in matters , freedom when it menaces the 

desirability of curtailing ^ ^ jhc policy of re- 

well being of large numbers I”“P^^^\trtiilaL, not only 
qamng people to “ cnon of society, iS more in 

for their own good but for tn p attitude 

harmony with a democratic p already stated 

Porrem and she me of the scene, of bae- 

that there are two outstanding pioneers 
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tcnology— Louis Pistcur, the I rcnctitnan, and Rohcri Koc i, t 
German The name of mother min should lie mentioned m con 
ncction uith the work of Pistctir, an I nghsh pli) 5 icun, 

Lister, who 1 cpt m close touch uith Pasteurs discos erics an ap* 
plied them in his practice as a surgeon , 

Pasteur began his hfework as a chemist He became intercste 
in the study of fermentations, especially witli reference to t 
wine making industr) of Trance A little later he devoted severa 
years to the study of a serious disease of silkworms, which was 
threatening to wipe out the silk industry in hts country Then 
he turned his attention to the stud) of methods of combating 
certain diseases of domesticated animals, and finally found him- 
self in the field of human diseases 
Pasteur was an indefatigable worker and his personality "’*3* 
such as to attract other individuals who became imbued with his 
spirit and devoted themselves wholeheartedly to whatever tasks 
he assigned them Among these men were some with medica 
training, the most outstanding being Chamberlain and Rout, s'ho 
supplemented what was lacking in his own training and e'fpcri" 
cnee Pasteur furnished the inspiration and most of the ideas 
which made possible certain epoch making discoveries in the field 
of preventive medicine 


Pasteur was not a medical man himself and frequently antag- 
onized many of the leading physicians of his day, who at least m 
the early period of his work, were apt to look upon him as ao 
intruder and meddler whose theones were not to be trusted To- 
ward the latter part of his career, however, Pasteur and those 
working with him in the field of bacteriology succeeded m win- 
ning over the medical profession Then he received the highest 
honors that might be conferred upon any worker in such a field 
We must be content here to mention a few of the most out- 
standing accomplishments of this great man We shall pass over 
his work as a chemist and investigator m the field of fermenta- 
tions and of the disease of silkworms, which alone would have 
been sufficient to have given him high rank as a scientist, and 
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consider some of his accomplishments m the field of pre\enme 

medicine , 

Pastetir's work 1 . 1 th chicken cholera bacilli Pasteur observed 
certain siinilaritics bcni can the phenomena connected with disease 
and the fermentation of wines He had found that fermentation 
was due to the acmity of microorganisms, especiall) ““ 

he was able to demonstrate the ewstence of bacteria in the blood 
and other tissues of animals when certain diseases were 
He found that w hen anthrax bacilli w etc introduced into the bod 
les of sheep and cows there followed a period of incubauon which 
corresponded to the incubation of )cast in wine He 
dunng this period the bacteria rouluplied rapidly m the blood 
of these animals, in a few days setting up a disease, anthrax, which 
usuallv prosed fatal The blood of the diseased animals was 

literally alisewithamhtax bacilli He grew these organisms in his 

labontorj and could produce the disease in other animals at ss 1 
At the time that he was working with anthrax bac.ll. he was also 
expcnmenting witli the bacteria which pro uce c ic , 

While he was conducting espenments with fowls h 
the underlying principle of 
Its epoch making significance we shall outline *= 
this Ls done His espenments imolsed the 
w ith chicken cholera bacilli It so happened that at 
were no fresh cultures of thw orgamsm at hand m h aboramn 
Therefore, he used old cultures, the only material "tet 

inoculating a number of chickern w* o^annim he h^^ 

occasion to leate Pans for some weeks Upon nis ^ 

surprned to find tliat all of the chickens 

wemyustaswellasthey had eser been Hr bed ' Pec.ed ™ fi d 
them dead since all preuous inoculations with cholera bacdl. 

ftook fresh cultures of ch;ck'n-cho,em Ja^'S'uon 

oculated them into the fowls which ha sunn , j ^ 
with Ae old culnires, and agam to hw be tad AaMh 

fowls surxned the anacks of Ac xirulent orgamsms. He 
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cinc Immcdiatcl) , requests came from all o\ cr Europe for anthra'c 
v’accinc 

Discovery of t}e Vosleitr trejment for hydrophobia Another 
notettorthj accomplishment was the deselopment of a 
of sticcessfulls combatintirjfiet.orindrophobia a disease w hich 
deielops m petsons who base been bitten bs mad or rabid ani- 
mals Tie deselopment of tins method seas preceded bj mans 
experiments and failures, but finally, m iSSj, it vas use or tie 
fust time upon a human being Tie principle insolted is the same 
as in the case of immunization against smallpoe chicken cholera, 
and anthtax-tliat is, use is made of a taccinc To secure this sac 
cine mans etpetiments ssere made The attempts to 
situs causing rabies and to gross it m media outside the bod) 
ssete unsuccessful, and there ssas no ssealened tspe of kindred 

organism as ailablc as in the case of smallpoe 

After man) fruitless attempts to secure a saccine, such as b) 
using the sahsa of rabid dogs-sshieh. b) the ssa) , 
deal of courage m its collection-a method ssas finally desned 
sshich became knossn as the Pasteur treatment for rabies Tu 
consisted of placing some of the infectious material from the bnin 
or spinal column of an animal which had rcccn / ° 

m the biain of a ssell animal Rabbits ssere used for this pu^ose 
The animals so treated deseloped the disease After * 
the spinal cord was found to contain the ra les Mras 
ssas treated m such a ssa) that a carefull) measured amount ont 
could safel) be inoculated into a ssell person in sshom it ssas de 
Sired to establish an immunity As a result o a series o 
oeulations tt ssas found posstble to establish this immumt) ^at 
uralK, the experimental work was done upon amma s 

The method sthich stas ongmall) used in Pasteurs 
has been modified, but the fundamental pnucip e in 

lotted toda) Instead of nthies being fatal to pracncall) ril eases u 

ts nets possible to sate the Its es of almost all those 

bitten b) a mad animal, prosided sneh persons rcce.se promp 

treatment. 
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become established, grow \eiy rapidl>, and produce a membrane 
on the surface of the tonsils or phatjnv This diphtheritic mem- 
brane IS formed \ery quicUy and smce there is not ume for the 
development of an immunity by vaccination some other method 
of protection was devised 

It ^\as found after much experimentation that the blood of am 
mals, into which carefully measured amounts of the diphtheria 
toxin were introduced, developed antibodies Their bloo serum 
could then be used to protect human bcmgs against the attacks 
of the toxin It was discovered that the horse could withstand a 
great quanuty of the diphthcna toxm as compared with other 
animals By gradually increasing the amounts of toxin mcroduced 
into the blood of the horse chosen for the purpose the animal de- 
velops the ability to withstand doses which would kill several 
normal hones From the blood of animals so immumzed great 


quantities of antitoxin can be obtained 
The huraen body reacts to diphtheita toMO in a manner ™ 
to to that of tlte horse It was found that the auutown ptodue d 
as we have ,ust described, might safely be introduced into human 
beings Tlie result of such mocuIaDoo. u hen used m 
tity and strength b) individuals m the carlj stages o t c , 

has been found to be eltecuve in helping them to 
attacks of the microo^anisms because ready ma e anu o 
furnished to counteract die town of the dtphthem bac-U. 
antitoMU, if giteu soon after esposute. is also effieaaou p 
vennng a person from coumeung diphtheria afwt b' be™ 
exposed to It The use of anntown as described abose consnm.es 
an emergency type of ueatment and sets up a passu c immumt, 
The anutown weannent for diphthem 
As iw use became mote and mote geneml the death mte fmm 
this disease Mas cottespondmgly reduce “"b 7' Althou"h 
a sety small ftacnon of what tt was pnot to tha 7 

this reduction is oiling, m ptt, to ° ’"h.ch has been the 

factors of eien greater importance, chief of 11 men 
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discovery of a method of producing active immunity against 
diphtheria 

The use of toxotd In recent years ic has been found possible to 
produce what appears to be a lifelong immunity against diph- 
theria by the use of toxm antitoxin, a mixture of toxin with ana- 
toxin, or better still of toxoid which is a modified form of the 



Reduci on of deaths from diphthena United States Reaistration Area 
19001935 (Frtww Mortality Suustics U S Census Bureau ) 

diphtheria toxin Both of these preparations when inoculated into 
the body stimulate it to produce antitoxin A single inoculation 
of toxoid IS usually all that is cequured to produce an immunity 
against diphthena, although two are frequently given, whereas 
if toxin antitoxin is used, three injections are necessary 
The greatest number of cases of diphthena appear in children 
under seven years of age Pubhc health authorities are therefore 
urging the immumzaaon of all infants against diphtheria Most 
new bom infants possess an immunity against diphtheria which 
usually disappears in a fetv months If they are immunized while 
stiU infants, that is, before they are a year old, they are protected 
during the most susceptible penod, and they are usually immune 
for life Doctors recommend this inoculation at about the ninth 
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with It, nnd it must be grown m a separate culture in the labora- 
tory (3) The organism must then be inoculated m a pure culture 
into the bodies of healthy animals and must be observed to pro 
duce the same disease in them as in man (4) Finally, the same 



kind of organisms must always be recovered from the bodies of 
the sick animals or from those that have died from the disease 
Lord Luter's applications of the facts of bacteriology Discov- 
eries in the field of bacteriology were significant m advancing th® 
well being of mankind in many ways in addition to those that 
hav e now been mentioned Lord LiSter was a pioneer in the appli- 
cation of these discoveries Until his time it was thought neces- 
sary for wounds made during surgical operations to produce 
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pus before hcilmg In many instances they never healed at all, as 
a lat^e percentage of surgical cases died of blood-poisoning re- 
sulting from operations 

Lister teas the first to use antiscpuc measures for the purpose 
of avoiding infections of this type His methods vere founded 
upon the discos cries made by Pasteur, for he recognized tlie fact 
that pus vvas produced by bactena getting into wounds and that 
if wounds could be kept stenie, infection would be presented, 
thus the chances of recover)' from the operation increased 

Pasteur had demonstrated that bacteria are present in die air 
and Lister became convinced that they were the cause of ihe 
suppuration that usuall) developed m wounds followang opera- 
tions and m other kinds of open wounds He had puzzled over 
the reason whw simple fractures heated successful!), while dan- 
gerous complications usuallv arose in compound fractures (see 
page iti) Pjsteur’scheorjesthacgemisoriginateonl) from other 
germs like themseh es and that they are the sources of the decom- 
position of organic matter seemed to Lister to offer a possible ex- 
planation of the cause of the formation of pus in w ounds 

It had recently been discovered that carbolic acid could be 
used successfully to deodorize sew ige Lister behev td tins acid 
had germicidal properties His first evpenment with it, in i86j, 
w as on a compound fracture This evperiment w as a failure, for 
the patient died, but he continued the use of carbolic acid on 
other cases of compound fractures, developing a method which 
met with almost uniform success He applied carbolic acid dad) , 
until all dtnger of suppurition was past, to the wounds made 
b) the ends of broken bones Decause this method of using car- 
bolic acid vvas not practicable m the case of operauve wounds, 
he devised a wa) of spra)mg die air around the wound with 
carbolic acid Also dressings, jnstroments. the surgeon s hands, 
and the skin of the pauent around the wound were washed with 
It Later expenmcnts of his own and of other w orkers conv meed 
him that the bacteria of the air were not a source of infection 
in operations and that the successful results of the use of the 
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to the maintenance of a hinh b; ac- 

Etiergy and acu.ny Enetg> can „,„enicnK of the 
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prcssions upon others speakers hate to E"' 

Dramatic arnsn. it is a sub, ect tthich should 
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to irnpro\ e their carnage markedly Alany colleges offer courses 
in corrective exercises especially designed to improve posture 
The constant repetition of certain corrective movements is apt to 
become v cry boring and tiresome, especially if one does not un- 
derstand just what they are designed to accomplish Therefore one 
needs to have a mental picture of just what is wrong with his 
own posture, and to know how the various presenbed exercises 
may change it, if he is to have the pauence to carry through the 
program he needs 

Importance of relaxation Everyone knows that it is impossible 
to hold the arm out straight from the shoulder for more than a 
few minutes The contracted muscles in the shoulder and arm 
ache and fad from exhaustion They must be relaxed and rested 
before they can be tensed again m the same position All mus 
cular activity is earned on by the contraction of muscles The 
continuous contraction of any muscle will soon produce exhaus- 
tion similar to that exhibited by the outstretched arm Periods of 
relaxation must alternate with periods of contraction, if the mus- 
cle IS to function efficiently 

Relaxation is the opposite of tension When the muscles arc 
tense they are contracted, when they are resting they are sai to 
be relaxed Rest means relaxation Sleep, in order to be bene 
ficial, must be characterized by rclaxauon A person who has not 
learned how to relax is injuring more than his muscular s>stem 
The muscles are controlled by the brain and other parts of the 
nervous system Muscles strained by long continued tension over- 
stimulate the nerves and may, therefore, set up injurious reac- 
tions in other parts of the body, thus we can easily see that xhae 
must be a proper balance between relaxation and exercise, if the 
latter is to be beneficial and not injunous 



POSTURE, EXEROSE, AND REST ‘ 

that the bcUy of the moscle contracts, a tenston is prodneed 
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cles contract strongly at the involve the re- 
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An ideal sport for winter skiing is becoming more 
popular every year (Ewing Galloway) 
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may be formed If she does not eat enough bone-forming food, 
some of the matenal needed to form the bones and start the de- 
\elopment of the childs teeth be extracted from her own 
body Since bones are com/wed hrgely 0/ calaum aarbonaK and 



calaum phosphate, and since nuJh is nch in these substances, its 
use IS especiallj’ desirable for pregnant xvomen and is essential for 
the normal grosnh of children Phosphorus is found afco in meats, 
fish, potatoes, beans, and peas, as well as in certain other foods 
Vitamins C and D are also important m osnfication, or bone for- 
mation Otrus fruits are nch in sitaroin C >oll., cod Incr 
oil, and viostcrol are sources of iitamin D Richeis, which is 



i\o 


POSTORI, I \I IiaSI, AND 1115 • 

raustil by lack ot Mtamm D, comtmites one of tlic cinef rcan'ts 
of the slow or faulty ilcvclopmcm of lioncs anil teeth In in more 
pronounced form it is characterized hy ’■pisenn hrer t,' t-nnek- 
knees and bow legs 

Internal secretions and the grot-th of hones At t!ic base of tbc 
brain there is a small structure ulucli plajs an important role m 
the fvmcuonmg of tht body Among other things it helps to con- 
trol the development of the skeleton It is known as the pmntJ'y 
body and is one of the glands producing inrcmal sccrctioas (See 
p 49 ) It consists of two lobes or parts, an anterior and a pos- 
terior, which are united by a middle portion Tins gland i* ex- 
tremely important, producing not just one hormone but sev cral 
One of the secretions made by the anterior lobe controls the de- 
velopment of the skeleton The topical giants, like those exhibited 
in circuses possess pituitary bodies which have been overactive 
On the other hand, if too little of this hormone is produced, 
skeletal development is retarded The gland may become over* 
active in adult life and then the bones of the hands and feet and 
of the face especially the jaw, become enlarged This condition 
IS called acromegaly 

There is another internal secretion which helps to regulate bone 
formation This secrcuon is made by tin) glands, the pirathy- 
roids, that are close to another gland found m the neck and 
known as the thyroid The secretion made by the parathj roids 
IS called parathormone It regulates the manner in which the body 
utiliMs the calcium m the blood A deficiency of this hormone 
produces convulsions or involuntary muscular twitchings This 
condition is known as tetany If there is too much parathormone, 
the bones become soft and deformities result 
Different kinds of articulattoru Articulations are places where 
hones come into more or less close apposition to each other Some 
articulations permit of no movement at all, such as those m the 
cranium or skull These bones dovetail into each other Some of 
the articulations, like those in the chest region of the vertebral 
column, permit of only a small amount of movement 
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Hinge joints permit of a considerable degree of mo\ cmenc in 
one plane The articulaDons at the «nsts and ankles are more 
flc-Mble than t) pical hinge joints, permitting some degree of rota- 
tion Ba// and socLct pints are found at the shoulders and hips. 
They are articulations m which the ball-like end of one bone fits 
into a ca\itj, allo^\lng a verj' free type of rotary movement 
The articulation of the skull with the top of the vertebral column 
also permits of considerable rotarj movement 

The ends of the bones which form movable articulations are 
held in proper place bj means of strong bands of tissue, the ligj- 
t/ieuts At the ends of these bones there is a covering which con- 
sists of a strong, smooth surface, the synovia} 7ne?filirane This 
membrane produces a fluid, the synovial fluid, that acts as a Jobri- 
canc and reduces friction 

Fractures, dislocations, and sprams A fracture is a partially or 
completely broken bone A partially broken bone is called a green 
stick fractine, because of its general similancj to a partially 
broken green stick It occurs frequemlj in little children because 
their bones are pliable A bone that is completely broken and pro- 
trudes through the skin is called a coittpotmd fracture One that 
is completely broken but does not protrude through the skin is 
a sivtple fracture 

Where there is cv idence of a fracture, the wisest procedure is 
to keep the injured person absolutely quiet and in as comfortable 
a position as possible until die services of a doctor can be secured 
Tlie reason for I ceping him quiet is that w hen a bone is com 
pletel) broken, the rough edges may tear tissues and perhaps 
rupture blood icsjels, if there js movement of the parts. If the 
patient has to be remov ed, and if the fracture is in the arm or leg, 
a temporary splint may be made by fastening die bmb to a board 
or a piece of wood on vihich a rolled up blanket or pillow has 
been placed Tlie limb should be tied to the splint above and 
below the place of injury and in such a manner as to prevent a 
fleving of the jomc X-rays are invaluable aids in the correct set- 
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ung of broken bones and should be used botli before and after 
the bones have been set (See p 3® ) 

Dislocations and sprains Dislocations arc produced when bones 
are thrown out of alignment at any place where there arc mov- 
able articulations It ts best to obtain a doctor’s services, in the ease 
of a dislocation, since anything but expert manipulation of the 
torn or stretched ligaments may aggravate the injury 

A sprain is caused by a sadden wrench and involves some de- 
gree of injury to ligaments and muscles Since what appears to be 
a sprain may involve a broken bone, it is well to secure medical 
attention for this kind of injury also 
The vertebral coltatm m relation to posture You have prob- 
ably heard that a straight back denotes a strong back and have 
been told by physical education teachers to “stand tall " At 
home you doubtless have been urged to throw your shoulders 
back and not to slouch In some schools today there are facilities 
for taking pictures, or silhouettes, of the human body What do 
such silhouettes show’ They enable you to compare your pos- 
ture with that of other individuals of your own age and sex. By 
their aid you are enabled to see both the good and bad points of 
your own posture, especially if they are interpreted by an in- 
structor who IS an expert m this field These pictures show you 
if )our shoulders arc stooped, if your abdominal tvalls bulge, if 
j our back is hollow, and how you hold your head In general, 
silhouettes indicate graphically body curves and carnage of head 
and shoulders 

Good posture depends in large measure upon the condition of 
the spinal column This part of the skeleton supports the head 
With It arc connected the bones forming the shoulder and the 
pelvic girdle with which the limbs articulate It protects the 
spinal conk the higtss rterre in body }c ec composed of 
thirty three serrebrae, which are held together by strong hga- 
mems Between most of the vertebrae are pads composed of car- 
tilage and fibrous tissue. Each vertebra articulates with adjacent 
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ones As a result of its structure the vertebral column is both 
stronj» and fle\ible 

As IS the case tvjth the other bones of the body, in childhood 



The skeleton in poor posture as compared with good posture (Courtesy, 
U S Department oi Labor, Chddreas Bureau Publication No 1155) 

the vertebrae contain a larger proportion of cartilaginous matenal 
and the ligaments connecting them are softer At binh the back- 
bone IS very fle\ible and particular care should be taken to pre- 
\ent injuries to the back doting infancy and childhood Effort 
should be made to strengthen the bad,, muscles by exercise and 
plaj of a tj'pe to develop them Heavj loads should not be car- 
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ncd by children for tlicy put a strain on mmclcs and bones not 
strong cnongb to bear ihtm Especially, strain sltould not be pm 
more on one side than on the other 
There are four normal corves m the liack, (rom the head to itic 
lower end of the vertebral column One or more of tlicsc ctirtcs 
may become exaggerated when back muscles arc weak from lack 
of development or when the spinal column is malformed because 
of congenital defect, or defect present at birth, from nutritional 
deficiency, disease, injury, or bad postural habits A ' hollow 
back means too great a curve m the small of the back It is apt 
to be associated with a bulging outward of the abdominal walls 
and usuall) produces backache If the back bulges too much at 
the shoulder region the shoulders arc “stooped ” 

Usually when spinal curvature is mentioned, a sidewise or 
lateral deviation is meant In this condition the vertebrae are 
out of line with each other m a vertical direction It maj be con- 
genital or It may result from causes such as those mentioned 
above— an injur), or illness like infantile para!) sis, or an habitual 
wrong posture In all of these conditions, when at all rnarked, ex- 
pert actemion is needed m attempting to correct or improve them 
If corrective exercises are taken they should be under the super- 
vision of a specialist 

Good posture The preceding discu^ion makes it evident that 
what IS meant by good posture cannot be expressed m a single 
statement Authorities affirm that good posture consists of sitting 
or standing so as to be as tall as possible They tell us to keep 
the chin well up and hold the head so as to press the back of the 
neck against the collar These and other statements are helpful 
but they are hardly adetjuate, if one is seeking a satisfactory defi- 
nition of good posture 

When one is standing with feet together, the weight of the 
Wfy -inodih be centered around imaginary points just a little in 
front of the ankles, the weight actually being borne by the heel, 
the ball of the foot, and an area under the big toe The ideal pos- 
ture IS not a rigid one like that of a soldier at attention, whose 
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chest IS high and whose abdomen is markedly drawTi m At least 
such a posture would not be desirable for a person enterinf» a 
drawing room, addressing an audience or standing under usual 
conditions Stiffness docs not promote poise of bodj or mind. 
WTien standing casil) the feet are fairh close together, one foot 



Good Poor* 

Good and bad fwrtions in bcndjip <ncr and tn sicting {Couireyv 17 S. 
Depaitmeat of Agnculture, Miscellaneous Elitension Publ cation No. 54) 

being placed a Iinie in front and to the side of the other On the 
one hand, slouchincss, and on the other, leaning back, should be 
a% oided- 

In a Sitting position the back should be pressed against the back 
of the chair If one needs to bend forward, jt should be from the 
hips rather than from the shoulders and when standing one should 
not attempt to reach the floor b} bending from the waist The 
bendmtr should occur at the hips and knees if the moiTment is 
to be graceful and efficient 

In walking, the toes should point straight ahead. Habinialli 


ii6 posTURH, i:xf Rasn, and ui-st 

turning the toes outward enlarges the ankles anti produces an 
effect of waddFing. Good posture, and grace in sitting and svalk- 
ing, cannot be attained overnight or by gUing merely occasinml 
thought to the problems involved, they should lie matters of habit 
which do not require conscious attention. However, to form 
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Each foot js composed of twenty six bones arranged in the 
same general manner as the bones of the hand and wrist There 
arc se\ cn bones composing the heel and ankle, five in the instep, 
and fourteen in the toes The bones of the instep and heel arc 
held together Mith ligaments so as to produce an arch Since this 
runs Icngthw ise of the foot it is called the longitudinal arch The 
front ends of the bones, nhich aroculafe uirh the toes and 
svhich form the longitudinal arch, are held together jn such a 



A B C D 

Imprint of ditlercnc t)pci of ftet A nonnal foot with high arch B normal 
foot Mith high arch, C normal foot with low arch D flat foot 

way as to form another arch which, because ic extends across the 
foot, IS known as the transicrse arch These arches add greatly 
to the strength and flexibility of the feet Springiness of step 
would be impossible xvnhout them Witness, for example, the 
effect of flat feet in xvhich the longitudinal arch either does not 
exist or has been broken dotvn With flat feet any great amount 
of walking becomes painful, if not impossible. 

Improperly fitting shoes are the greatest single cause of injury 
to the feet It is particularly necessary for growing children to 
ha\ e w ell fitting, properly made shoes Everyone should have 
shoes which arc comfortable, with room for the toes to move 
about and with some support for thejnstep The heels of shoes 
should not be more than an inch and a half in heiglit, preferably 
lower, and should be braced enough to support the heel of the 
foot They should cover enough surface for their inner edges to 
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reach a line dropped from the ankle Callous spots, corns, aching 
feet, and bunions, which consist of a swelling and inflammation 
of the first )omt of the big toes, may all result from the use of 
poorly fitting shoes 




The effect of d fferent types 
of shoes upon the longitudinal 
arch of the foot and another 
view showing how the tendon 
of Achilles may be shortened 
A barefoot B moderate heel 
C high heel D tendon of 
Ach lies 
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cITcas follou Uic habuxial use of high heeled shoes Tlic head is 
thrown too far forst'ard and the tendons of the back of the legs 
become pemunentK shortened lliis results in producing muscle 
cramp and m making it more or less impossible to s\ear lou- 
hccled sliocs. 

Undoubrcdlt as Ion? as it is fashionable for uomcn to uear 
Inch heeled shoes upon cenain occasions, thev tulJ be «om 
Ifoueter, manv women wear them most of tlic time, which is 
the came of a large amount of foot trouble If loss heeled shoes 
sscrc worn, except sshen thc\ would be conspicuous, the amount 
of harm resulnn!* from the use of hich heels would be greatly 
reduced llie injury ma\ be either direct or indirect Foot de- 
formities are a direct result of the habitual wcanng of high- 
heeled shoes, Tlic losscnng of sitaht) is another, but indirect 
tfTect, because higli heeled shoes make walking and wcrcismg 
diillcutc 

II! i:\rnasc 

DJiitf eoriJitions cf rimailar aeiunty 1 ct us examine m a little 
detail actisities that take place m the bods during exercise Ilxer- 
cisc re<]uires energ) and of course depends upon muscular acus- 
itj TJierc arc certain fundamental conditions neccssarj for the 
production of cnergs Oxidation must occur in the muscles which 
have to be supplied ssirh both oxjgen and fuel for the purpose. 
The OX) gen is supplied b) rite blood circulating in the muscles. 
The fuel IS a substance called which is sometimes re- 

ferred to as amnia! srarch In this form ir is stored in the Jner, 
w liicli doles i: our ro the blood as needed Before it enters the 
blood It lias to l;c changed to a soluble form called gU/cose As 
gAicose if circufarcs m fAe blood, Aom « iV/cA re cr orAeir oerc by 
the muscle cells as needed Upon entering these cells ir is con- 
t erred back again into gl) cogen in which form it is oxidized The 
rate at xihich oxidation proceeds up to a certain point, is in- 
creased as the actnit) of muscles increases 
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When oxidation occurs m the muscles, pljco^cn is converted 
into carbon dioxide, xsitcr, anil a sulistance called lictic acid. Tlic 
accumulation of lactic acid in the Wood h one of the cures of 
fatigue During tiic period of rest following severe activity, the 
amount of lactic acid is gradually reduced, part of it is nxidi/cd 
to form carbon dioxide and water hut the greater part Is recon- 
verted into glycogen by the liver. 

When the quantity of carbon dioxide in the blood is increased 
It produces a condition that stimulates the respirator)' center in 
the brain, which controls the rate of hrcatldng, with the result 
that breathing takes place more rapidly. More oxvgcn is taken 
into the lungs, passes into their capillaries and is carried in the 
blood to the muscles As the store of gljcogcn is diminislicd in 
the muscles by the demands of continued activity in exercise, 
more of it is drawn from its storehouse in the liver. Carbon diox- 
ide, lactic acid, and some other substances that w c hav c not men- 
tioned, are known as fungae substances because their accumula- 
tion m the tissues of the body decreases muscular cfilcicnc)', and 
if exercise is of long duration, brings about exhaustion. 

Ejfects of a normal amount of exercise upon the body. A nor- 
mal amount of exercise benefits all the s) stems of the body. The 
excretory organs, especially the kidneys, which remove many of 
the waste products from the blood, are stimulated to function 
more actively. The lungs perform more work, not only in their 
respiratory function of supplying more oxygen but in their ex- 

ZITZ poetically all of the carbon dioxide 

which leaves the body is given off from them. 

TherefoK^ e’^etcise, if not too prolonged, increases hunger, 
the temoEtiiti heat that tends to raise 

.etad iatet-, .neL':ra::„t5 S' “ 
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muscles in the walls of certain blood vessels, and of certain nerves 

The heart, like every other oi^n of the body, grows strong 
only with use The demands made upon it by muscular activity 
strengthen jt, provided sudden strains are not put upon a heart 
that IS weak from lack of exercise or from illness In fact, the 
only way that it can meet successfully the unexpected stresses, 
like prolonged illness and shock, that come to everyone at times, 
IS for It to be so strengthened by sane methods of exercise and 
wholesome living that it will have a reserve strength for emer- 
gencies 

The muscular system itself is developed by activity The use 
of muscles m suitable exercise strengthens them, gives them 
greater powers of endurance and, in young people, promotes 
their growth Training in the practice of certain movements helps 
m the CO ordination of different sets of muscles Skills of vari- 
ous kinds, in different types of work and m games, depend upon 
muscular co ordination The gracefulness and effectiveness of 
welf-crained athletes m competitive sports is made possible through 
a remarkable timing of the alternate comnction and relaxation 
of muscles 

Muscle fatigue You have seen the participants ‘ warming up” 
at ball games and other athletic contests 11115 helps to prevent 
too sudden strains which might otherwise injure the muscle fibers 
Sometimes violent exercise will rupture a muscle, a very painful 
injury which is called a “charley horse ” This damage is much 
less likely to occur if there is a warming up period 

Preliminary acuvity before contests is desirable also because it 
takes a certain number of contractions of a muscle for it to reach 
Its highest point of efficiency Tlie presence of a small amount of 
fatigue substances in muscles apparently stimulates them to con- 
tract more effecuvcly However, as muscles continue to be used, 
the increasing amount of fatigue sutetances creates a situauon 
in which the muscle fibers gradually Jose their power of contrac- 
tion, finally reaching a point where th^ do not respond to stimu- 
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test maj be ten times the rate at ultich o\idation ordinarily oc- 
curs in his bod) The bodj is a MonderfuII) flexible machine in 
the adjustments that it makes to its \ar)tng needs for oxidation 

Internal seeretions in relation to the rue of oxidation There 
are at least fi\ e glands producing hormones, the functioning of 
Mhjch IS important in regulating either the aiaihbilit} or the 
usabiljt) of encrgi producing materials in the bod) (See page 
49 ) These glands are the pituintj bod\ , x\ hose role m skeletal 
dexelopment has alrcad) been discussed, the thjroid, the Iner, 
the adrenals, and the pancreas We hate olread) considered the 
M ork of the In er in storing and m doling out the gl) cogen used 
b) the muscles, but to complete the picture of glandular acuon m 
muscular acmit) something must be said about the /unction 
mg of the other glands 

The thyroid gland regulates the speed at uhich bodil) actni 
ties m geneni are earned on Its secreuon is known as thyroxin 
and is ax*ailable in medical practice toda) m the form of th\ roid 
extract Tlie anterior lobe of the pitunar) bod) manufactures a 
hormone x\hich markedly influences the work of the thxroid 
gland The pituitary bod) produces more hormones than any 
other gland, and since the effects of these secretions are wide 
spread in the bod) , this particular gland has come to be known 
as the * master gland ’ 

The pancreas produces an intcrml secretion as w ell as an im- 
portant digesuse juicc The pancreatic hormone, tnsrilin, makes 
It possible for muscle cells to oxidize gI)cogcn When this hor- 
mone IS lacking glucose accumulates in the blood stream in such 
quantities that some of it is excreted in the unne Its continual 
presence in the unne is cxidcnce of diabetes This disease ma) 
be allcxiated bv the inoculation of insuim The h\es of man) 
people are being prolonged b) this treatment x\hich, in mo«c 
cases, has to be continued throughout life At times sugar ap- 
pears temporanJ) in the urine This condiuon is known as glyea- 
tuna and ma) be brought about in several xs’a)*s, among which is 
intense emotional excitement 
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order rhat it mi) be produced the bod) must be supplied iiith 
the element, lodme, i erv minute quantities of u Inch ate sufficient 
for ill the needs of the bod) (See page 38 ) 

Persons suffering from h)poth)toidism ate lacbing m energ) 
An idiotic condition eiists in the case of those most matkedi) 
affected If this condition is congenital the iictims ate Inou-n as 
creftm, Mho ate stunted in mind and bod) In certain parts of 
Suitzctland, iihctc the Mater suppl) is lacking in salts of iodine, 
cretinism has been i et) common If ctetios ate fed th) toMn earl) 
intheitlnes, the) ma) detclop notniall) If h) poth) roidism ap- 
pears in an extreme form later in life, the indiiidual retrogresses 
raentill) and ph)sicall) to the leiel of an idiot This condition is 


known as rwvxcrfwr — 

It IS possible to measure the metabolic ntc of the bod> Wicn 
this IS done under conditions in mIiicIi the bod) is resting it 
IS called 1 M wrMm, «« Tlie test is made m the mommg 
before breakfast, for at that time the indiudtial has not eaten for 
a considerable period and bodil) acmitt is at a lou ebb It 

usualK consists m computing the amount of ot) gen consuni 

a bnef period This amount of ox)gen is compared M.th the 
ascrage amount used b) others of the same sex, age, 

Mtight, uoder similar conditions based upon data Mh.eh hale 
been ga.hered b) man) eesis If the basal metabolism rate ts much 
Won normal, prepared lh)roxm, or tluroid extract, oiai 
oi\ cn to increase the rate of oxidation 

Tlnroxio should not be rakeo excepe upon the adiice and 
under the supcrxision of a doctor, because i use , 

maj scnousl) harm tiic bods It increases tlic heart rate a 
speeds up die hfe processes m general Recaiise us '■“ I'"'""' 
results m decreasing the neight, it has been emploied for redue 
mg Some parene medicines for redocing contam die aerne pnn- 
ci;ie found m d.l toxin Anxone xxho uses them is runn mg a 
gone risk of bodiK m|urx In some states, thiroid extraee ea 
onl) be obtained upon a doctors prcscnp-ion 
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lunous to h.s ner,ous sjstcm E-xcrcKc for l.ulo children should 
nhe the form of free ph) or looselj orgomzed group gomes 
Muscular co-ordinatton grotts Mith increasing shill in the use 
of the large muscles, and tilth added mental capacit) Tlie abil.t, 
to cCKOrdinate the mental processes influences muscu ar contml 
markedli Tlie feeble minded and manj insane people, lack th 
potter to control their muscles to a greater or less * 5 '" “"-i 
«nnot make the finer muscular co ordinations As a rule, pli) sical 
detenoration accompanies mental deterioration 

Because the rest of the bod, gtotts faster than the heart un^ 

later adolescence endurance contests and set ere competitit spom 

should not be engaged in b> bo, s and girls much before the ge 
of eighteen Also in middle age and bter m life, etercise of the 

more Molemt, pcs should be at oided has a 

Etercise that is either prolonged or of unusual « l>« = 

definite elTece upon the heart It has 

that the sometthat greater size of the heart o nt="t a.h « ■ 
a s,mptom of a form of heart disease, and the “ “ 

heart has been applied to it Recent “I’;'™ 

that this idea is erroneous It is nou genera , , 

tieipation in conipetitlte sports b, one tilio is " 

not irate bad elteets, prot.ded the “ ,"XeJ 

cradiiallt increased and protided also ihat it is 
after the period of training is oier A gra ,1,5 

amount of etercise allotts the bean .0 ' j, 

diflerenees in the demands made pZt 

made In exercise arc increased slow j, tilth and 

stren-nh to meet the additional strain Statistics ^ 
longeaitt of college athletes appear to " 

spectsthet haic a httle advantage oter other c ^ 

Sea Most anthon.ies assert that 
should be about the same m character and am 
of adolescence Iloneier mns. Ikus befnte 
more acme than gitls. It is d fllcul. tn 
l«canse thet natnralla bate mom enetgt. or nhether 
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taken mto consideranon ^^hcn selecting the amount and t>'pcs of 
exercise For example, the penods follow ms meals, w hen discstn e 
processes are gomg on, are undesirable times for strenuous ac 
tiTiGes \Xhtn w c^exercise, larger amounts of blood than usual 
arc needed b) the muscular s}*stem, jet immediatelj after wtmg 
the digestive organs also need more blood than usual m order to 
function properlj The blood cannot adequatclv meet this double 
demand made upon it, somethmg has to suffer 

Of coune, persons w ho hai e organic defects of the heart w ho 
are suffering from certain other tj'pes of defects, or w o are re- 
coNcnnrr from senous dlness, either should omit wercisc cn 
nreh or nke onlj a mdd fotm m limited amounts Thc% should 
act under the ad>nce of a phjsician 


1\ REST AND RELAXATION 

Impcnjrcc of rest Up co .he pomt m tins chapter, our mte^ 
his been centered chteflt upon the necessity o mus ir 
m the numtemnee of health It u eetdent, honeter from on 
studs of muscle fauaue. a balanced procram of bs^c 
mands a oessanon from acunro or rest at “ 

tht muselts are to be capable of pumne fonh a 
of tntres and d tfte bods n to ptrfortn uotl oath tffiatnos 
Ntetssars as acmitj n, test is just as important 

^^e bait as set said sen little about tht role of the ntirts 
in museiilae aoniin. tteept that ihti control it 1^- " 
im- Mill be treated in a la.ee chapter HoMOitr. r t. 
strtx diat since there n a close reUnooship 

and muscular siutems, am factor mflutneme one ".U abo »ffe« 
ditcher Mam o-pea of bodil, fanmit f- '“-P' 
mania the result of an mtrtmtd nenous „ 

an cihausttd muscular sau-em. Thus an mdiaidual im U mo 
ethausted ba contmued aaeria and eaeittment. inael™ 
htde muscular acna ita . than ba nttnuous tatrcist 
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tense, can relax by a conscious effort He can think about the par- 
ticular muscles that are tight and can loosen them Sometimes just 
relaxing the muscles in the fingers ttiU gite a feehng of retase 
from tension ’WTien an} one reaches the point m ere e ” 
difficult to relax \i hen he xt ishcs to do so, he ma} e in an^ 
experiencing a nertous breakdotrn from xihich it maj take him 

a lont? time to recQ\er , 

Sle^ In the hurry of modem life man} people are n^lec - 
mg to relax Thej are ‘burmng die candle at both -°' “- 
indulging in acm it) and reducing the hours of rest and ^ep 
The human orgamsm is made m such a nu} that it n 
considerable abuse tnthout shouing injunous effects, bu ne - 
lect of the fundamental pnnciples of exercise and test xedl 
or later demand their toll . ,^,l,enee 

Since the bod) usuallj 
in youth it is quite natural for young 
safel) disregard man) of the pnnciples of 
are espeaall) hkel) to disregard the need of 
ManTjoung people, as tieU as some older 
of smting up late at mght To do this occasional!) ^ 

great ha4, Lee one almost aluays manages to catch up soon 
tilth an additional amount of rest Hotieter, tthen a P'™" 
for a considerable penod tilth an insufficient ^ 

a state of nertous tension is established and he has 
relaxing tthen he ttishes to This condinon is harmW in nnn 
respeci It renders him unable to ttork effectitelt He b^m« 
■Jittert • and irntable Freqnentit comtipation results -Hi^e are 
sLptoms of a condition tthich needs eolation » 

headache does, or a toothache If it n allotted m ma in- a 
tacious ctcle IS apt to result, in tthich c^e ttotrt 
tthich IS not efficientit done pretents one from sleeping md he 
lack of sleep interferes tilth good ttork ■''-"'aming^. me 
health lamelt depends on a balanced ptogtam of ttork. rest, and 
iLr^tiom' and the abilitt to relax pUts an important role in dm 
program. 
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In recent years much has been learned about the nature of 
sleep although authorities still disagree as to just what causes K 
Some authorities maintain that normal sleep is cnuscil primarily b) 
a decrease m the amount of blood flouing througli the brain 
Others say that it results from changes occurring in the ncrsoiis 
system itself Sleep may be induced normally or it may result 
from certain diseases injuries, or the use of drugs Whateser its 
cause may be, it is defimtely known that during sleep the tis- 
sues of the body recuperate and that any considerable lick of 
sleep interferes with the efficient functioning of the bodily mech- 
anism 

Adults vary somewhat m the amount of sleep needed although 
the majority need an average of between eight and nine hours 
Mornings when we awake feeling refreshed ha\ c been preceded 
by nights characterized by a high degree of relaxation One can 
never, however be thoroughly relaxed m the sense that all ac- 
tivity ceases We continue to breathe while we are asleep, our 
hearts beat nerves transmit impulses and our si eleial muscles are 
partially contracted In fact the person who sleeps ‘ like a log ’ 
much as the one who moves around to a con 
siderable extent It has been observed that in normal sleep the 
position IS changed at mtervaU varying from five to fifteen mm- 


finilri common experience at times to have some dif- 

ovem j sleep, especially if one is excited or 

30^^? f K, Circumstances the brain is more active 

nduced It Since sleep is probably 

an " dirrunidied circulation m L bram, 

T 

of ^ avoid the causes 

"" “f They ere 

'Mth the same pZpT pcopic-also at different times 

reasons for his ou?L^!ir ‘he 

«su,r.e h,s heh”::" I'r/il.; “ 
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There are certain measures that one may tale to induce sleep 
Tor instance, a tepid bath )ust before retiring maj me t is e 
feet A glass of hot mill or some other easil) digested attic e of 
food may help bj dnuing more blood into the stomach A brisk 
wall may accomplish the desired result 

If one is to Imc a restful night, means must be taken to reduce 
the number of stimuli that may interfere uith sound sleep i 
bedroom should be situated m as quiet a place as possible \\m- 
dou mufflers, which reduce street noises and 
permit fresh air to enter the room, are non aiailable One sleep 
Lre soundly during the second and third hours after drj 
ping off to sleep, toward morning one is more easi } aw 
cned by noise, moicment, and light The bed sliou not c p 
so that one faces a window It is also desirable for a person to 
haie a bed to himself in order not to be disturbed by ™ ' 
ments of another Temperature has a good ea to o 
term, mug whether one will hate a restful night or a ismthed 
one-not only the tempenture of the room but that ^r-nu"^ "S 
the body. It is not necessary or eten desirable to sleep i 
cold room but there should be some motement of air If there l 
only one window It may be opened at both top and ' 

create a circulation of air Will, two windows 
mat be obtained bt opening iKilb from .he burro, ii 
tore of the air surrounding the body may be » -- 

siderable e.stent by the ttpe and amount of bed cln.lnng In ^n 
ter, light weight coniforten and blanleis of wool are bo.h 
warmer and more htg.emc than heatier eonon entenng 
One of the mow cnnimon cau^ of df"*' 

It muscle tension niuwles nut reiri.n 

state of tension when going to WsU et 

tense as well as the m.^^ 

l>oa\ As prcMousls » « F" n 

thought of Xil of the.r ter. on. perpV 

tho-ic pbers to ^ 
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find this helpfui m inducing sleep In recent years some doctors 
ha%c specialized m assisting patients to relax In the more severe 
cases of insomnia a specialist should be consulted for there may be 
some deep seated ph\sical or mental condition needing expert at- 
tcntif n 
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ment called vioumam sickness which is commonly sufTcrcd hen 
people first go into altitudes much higher than tliosc to which 
they are accustomed It is due to the difficulty the body has in 
making adjustments to a reduced amount of oxygen supplied by 
each breath Usually the trouble disappears after the body has 
had time to become adjusted to the changed air conditions 
The high altitudes frequently reached by airplanes make this sub- 
ject an especially pertinent one 

At sea level the oxygen content of the air is about 20 per cent 
and the carbon dioxide content about 04 per cent Even in the 
most crowded places outdoors in cities the amount of oxygen is 
diminished and that of carbon dioxide increased only a few hun- 
dredths of one per cent If the amount of oxygen is below 14 
per cent, feelings of distress arc expenenced This low concen- 
tration never occurs naturally even m the most crowded places 
indoors It has been produced in certain controlled expenments 
where the effects upon the body of different condiuons of the air 
na\e been tested 


It was formerly thought that the most important factor to con- 
sider in ventilation was the composition of the air, whether there 
was 5u icicnt oxjgcn and not too much carbon dioxide, but ex- 
periments has e demonstrated that this factor, even when a room is 
c wit people, practically always regulates itself The 
^ under cren extraordinary conditions of crowd 

elTr y never sufficiently low to produce any noticeable 

fcls upon the body Of conrse, if a room were abLutely air- 
S. 1 “> ''"■“■"■ng .n It very 

Aiffic rooms are not constructed airtight 

of n from ''y •'"“''""g. fresh qnanmies 

rod klZsrlVd “"Z' ‘’o- 

cracls and crciicrs, file “ '“''""g' “f through 

and, to some r i. r around windosvs and doors 

ort "ZZ A T 7”='’ '''' “= -''-yr rnore 

• ( tl. Z, ,r„1 »““moI«es, excess amounts 

o pass out of the room and mingle with the 
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outside air and fresh supplies of or} gen come in In other uords. 
as a result of diffusion people ordinarily do not suffer, eten in 
crowded places, from cither an undcrsupply of or} gen or too 
much carbon dioxide 

The unpleasant feehngs that frequently result from remaining 
in a c^o^\ ded room for some ome are usuallj o\nng to too i-, 
temperature, too much moisture in the air, and its stagnation or 
lack of circulation These conditions tend to derange the unc 
tioning of the circulatory ^stem and the heat regulating mcc a 
nism of the body 

TeinpeTatttre The heat-regulating mechamsm of the bod) auto- 
maucalk helps it to adjust to \anations m temperature At higher 
temperatures the capillaries near the skin dilate and t e oo is 
dra^v•n to the surface of the body Water and minute a^unts of 
salts, forming perspiration, arc constantly being giv cn o rom 
skin through the sueat glands-and \ie know that perspiration is 
increased ns hen v.t become warm As the perspiration cNapora 
a cooling efFccc is produced upon the skm and t le oo near i 
A coohng effect aluajs results from csaporation since heat « 
absorbed m the process Tlius heat « absorbed from the body 
whcncNcr perspirauon c>-3poniics, the more perspiration i 
end the mL mp.dl} .r e^cponecs, .he more “ 

effect In ter} hot weather when there n danger ™ 

or heatatrole tt has been found that rite ^ 

quart of water constrteted. thus 

In cold wMther t te ap cireumstances less Hood 

consersms the bods , f ,hc l»ds and the atnourt of 

than usual com«n^r h 

perspiranon ts Kd^ed I ,hc bod, Is heat 

‘uVs'ernTt for‘.hn heat regtdatms mechamm. our l«aJ.el 
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would not be able to nnmnm in cten tcjtjpcranirc f)f approtJ- 
mately 98 ^ V We %\Quld develop fevers whenever the tempera- 
ture of the surrounding air happens to become diugrccabl) w-arm 
or whenever we exercise w ith an) degree of v ignr 
Since outdoor temperature is an uncontrolhble factor in the 
air, man has had to learn \va)s of adapting himself to it b) w car- 
ing clothing suitable to the weather and b) building shelters to 
protect himself against both heat and cold Clothing suitable for 
warm weather should be of such texture and clnracicr tint the 
heat produced by the body may be easily conducted away from 
It On the other hand, winter clothing should prevent the rapid 
escape of heat from the body Since air is a poor conductor of 
heat, wool and fur which enmesh air because of their texture mabe 
suitable clothing for cold weather In summer the clothing should 
be porous and loosely woven Since linen and cotton arc good 
conductors of heat they make good clothing for hot weather 
Moisture in the air Water vapor is an invisible gas that is 
always present in the air Ic comes from the evaporation of water 
The term absolute humidity refers to the amount of water vapor 
which the air in any locality contains at any particular time 
Relative humidity is the term usually used in weather reports It 
is applied to the percentage of water vapor present in the air and 
IS computed by companng the amount that is actually present 
with the amount that would be present if the air w ere holding all 
It could Thus, when we speak of the humidity as being 70 per 
cent, we mean that the air is holding 70 per cent of the total 
amount of water vapor it is capable of holding at that particular 
time 

Warm air can hold much more moisture than cold air By low- 
ering the temperature of the air sufficiently it is possible to pro- 
duce a condensation of water vapor We have all seen the ef- 
fects of condensation many tiroes The mist which appears upon 
exhaling in a cold atmosphere is owing to the condensation of 
some of the w ater vapor present in the warm air coming from 
our odies The droplets of water which appear on the outside of 
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a glass of ice ater are caused by the condensation of ^later \apor 
m the uarmer air around the gbss on its cold surface The for- 
mation of fog, clouds, de%\ , mist, and ram are e\3mples of con- 
densation 

The drier the air the more rapid is the e^ aporation of moisture 
from our bodies, if the temperature and other conditions remain 
the same Naturally , higher temperatures cause greater e\ apora- 
tion than lower ones, provided the humidity remains the same 
On the other hand, the unpleasant sensations experienced on sum- 
mer da) s \\ hen the humidity is high are ow mg m part to the lack 
of evaporation of perspiration The heat of the air has stimu- 
lated perspiration but the skm cannot experience the cooling ef- 
fect of evaporation because the air surrounding ic is alrcad) near 
the saturation point, that is, the point at which it is holding all 
the moisture possible On other daj’s, when the temperature is 
just as high, or perhaps higher, but the air is not so humid, we 
ma) not suffer any great dtscomfortt JaigeJy because during these 
da)s evaporation of perspiration can go on more rapidl) with the 
resultant lowering of the surface temperature of the body On a 
cold damp daj it is difficult to keep warm since the body loses 
heat too rapidlj owing to the lower temperature of the air and 
Its high humidit) This is because water is a good conductor of 
heat and the heat given off b) the body is conducted awa) from 
It too npidl) To counteract this effect vve must cither become 
more activ e, vv hich vv ill result m producing more heat, or vv e must 
protect oursclv cs w ith “vvarm” clothing 

Motion The mov emenc of the air pb) s an important role in 
our health and comfort Stagnant air on a hoc da) aggravates all 
of the discomforts of high temperature and high humidit) Some 
moiemenr of air is necessary to remove the ‘Wanker ' or ‘en- 
velope” of air around our bodies and to promote the evapora- 
tion of perspiration It is an essential factor m proper ventilation 
of buildings, as we shall see later m this chapter 

Atr pollution The air is free from foreign substances m verv 
few places. Pollens and dusr particles hav e been found floating 
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in the air over the oceans many miles from land Tlic dust 
storms which have arisen from the so called "dust bowl ’ of the 
United States have earned dust from the Middle West even to 
the Atlantic Coast 

In general, an ordinary amount of dust particles m the air pre- 
sents no health problem The dusts resulting from certain indus- 
trial processes are a different matter and arc the causes of cer- 
tain recognized diseases, such as silicosis, lead poisoning, and a 
kind of pneumonia that may result from breathing tlic dust of 
hides and animal hairs The prevention of the formation of these 
dusts or the protection of workers from them arc problems for 
the industrial engineer and the industrial hygienist 
The air of cities is further polluted by smoke which m win- 
ter may become so thick as to obscure the sunlight, thus caus- 
ing injury m two ways The smoke irritates the eyes and the 
mucous membranes of the respiratory tract and the deficiency 
m sunlight means a diminished radiation of ultra violet rays This 
condition is intensified when the humidity is high by a con- 
densation of water vapor on the smoke particles, producing what 
is sometimes called ‘ smog,” or very heavy fog 
It has been estimated that about i per cent of the popula- 
tion IS sensitive to a greater or less extent to pollens of different 
weeds and grasses These are very widespread m the air from 
about the middle of May to the middle of September They are 
the cause of certain types of asthma and hay fever 

Disease producing organisms also may be present in the air 
Since most of them cannot hve long outside the body, they do 
not constitute an important factor in air pollution— with the ex- 
ception of those types that may be transmitted through the air 
from one person to another The air exhaled m ordinary breath- 
ing b\ a person suffering from a respuatory disease does not con- 
tain disease producing organisms, but if he sneezes or coughs, the 
air is spnjcd bj droplets which frequently contain them Even 
m talking thej may be ejected mto the air and persons m the 
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immediate vicinity may acquire the infection if tliej are in a 
susceptible condition 

Poisonous gases are another source of air pollution Carbon 
monoxide, which should be clearly distinguished from carbon 
dioxide presents a serious problem of this tj pe It is cause ) m 
complete combustion of carbonaceous substances It is the cause 
of many deaths from leaking gas pipes and from coal stoves 
uith defective drafts It also comes from the exhaust of an auto 
mobile when the engine is choked If a considerable number of 
automobiles are crowded in a limited area such as a citj str » 
carbon monoxide may be present in a high enough concentrati 
at the street level to constitute a menace to bjstanders or o 
officers dirccung traffic The engines of automo es s ou 
ways be turned off in a closed garage or other inclosed pc, 
such as a tunnel w hen traffic is stopped Manj deaths occur r> 
vear from carbon monoxide poisoning 

Deaths from coibou mouox.de poisomug arc due to a cutong 
off of the oxjgen suppl) from d.c bod> cells ^Cerbou monox.d 
enters .nto a Led ch.m.cal comb.nauon vuth the 

of the red blood corpuscles which normall) rerr) “'le 

this happeus rhej are deprived of .her ability to unite v uh 
oxygen The body cells actually suffocate in a j 

be'causc countlcssLumbcrs of red blood -"y" ‘"Xli; " 
Carbon monoxide poisoning acts v cry rapi y ^ ^ j 

warning of its presence being even since the gas is invisible and 

Without odor , ,i,f 

Poisonous gases which ma, be in the am.ospl.ere “ ' 
ferent types Ld come from different sources, 
by produL of industnal processes Their “i'S-c ” 
public health depends upon ihcir kind . I 

Lgih of ..me peLons »re -posed to diem 
ammonia and certain acids, nw) p^ nther tv pes 

Ihc nose and throat, but not caure severe -l“- ^ 

may havcliulccffcctuponthcuppcrairpassa these cases « 

the lungs seriously The l.nd of injurv caused bv these cases 
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vapor doubles about every twenty degrees I he prolilcni, (licre- 
fore, of securing the desirable type of air to breathe indoors is 
frequently not one of simply letting in and heating the outside 
air, but of adding moisture to it 
In summer air conditioning necessitates doing just the opposite 
of what IS required in winter The temperature of tlic outside 
air IS apt to be too high for comfort and when it is lowered its 
relative humidity increases It is necessary under sucli conditions 
first to reduce the temperature of the air twenty degrees or so 
below the desired pome and then raise its temperature Reduc- 
ing the temperature of the air causes a condensation of part of its 
water vapor content Air m which water vapor is being condensed 
IS saturated with moisture, that is, its relative humidity )S loo 
per cent, but this same air has a relative humidity of only 50 per 
cent if Its temperature is raised 20* T 
Another factor which must be taken into consideration in air 
conditioning besides temperature and relative humidity is that of 
air movement It has been estimated that in most rooms of mod- 
erate size under ordinary air conditions, even with the windows 
closed, the air is completely changed once every hour or two 
The effectiveness of this rate of change will depend upon the 
temperature of the air, its humidity, the number of persons in the 
room and their degree of activity Usually the circulation of 
air IS not satisfactory m a closed heated room Windows opened 
slightly at top and bottom create a draft and may be an ade- 
quate way of keeping the air moving if it is too cold outside In 
the hot days of summer an electnc fan is helpful Experiments 
have shown that air in moderate motion— not enough to make 
uncomfortable drafts— is a necessary factor in air conditioning 
The fourth item m properly conditioning the air is that of 
cleaning it This may be accomplished by washing or filtering 
the air or by a combination of the two methods Whatever 
rnct 0 involves the necessity of employing a fan to move 

the air ^ere are various mechamsms employed for both wash- 
ing and filtering air Thus the air may be driven through a shower 
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or a sheet of svatcr, and there are rarions other types of filters, 
both dry and moist 

Wlien air m cities is taken from Imv levels, that is, nhcn it 
IS led through basements or cellars and passed through filters as 
pan of Its conditioning, it is amazing to discover the amount o 
impurmes that ate ordinarily taken out of it The vv atet throug 
which such air is made to pass for any considerable period of 
«me resembles seM,3ge— and this is the kind of air many 
inhale every day' It is not to be wondered at that respiratoiy 
disorders are so common Rather does it seem to 
that the respiratory system can stand the amount of abuse which 
is incident to our modem ciiilizanon 

The term “effective temperature” means the 
which one IS comfortable, neither too warm nor too cool and 
It includes a combination of the factors 

which we have been discussing-that is. air at desm p^ 

ture with proper humidity and movement It va , • 

with different people, since reacuons to cold »"■* J- “ ^ 

fected by age, amount of aeuvity. and " 

conditions So much has been learned m ,ust the 
of methods of conditioning the a.r that w e mav 
hopefully to a nme when our indoor atmosphere 
able and healthful during all the seasons of the year at 
\\hich will not be prohibime air 

Especially noteworthy confiescence 

conditioning to ^ arious uses m hospitals PerioQs 
have been shortened and ultra violet ray “ . 

mg operating rooms has resulted m reducing the rate of post 

operanve infections. ,„«.„uon consists m filter- 

ing^rt; :™:earBy"i:::;“''se of suoh me.^^ 
IS possib/o to revitalize the - "lirncs 

^vrrwrraire;"::: Jarn^es m omdL annosphere 
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II STRUCTURE AND FUNCTIONING OF THE 
BREATHING ORGANS 

Respiratioji and breathing Respiration in the human organism 
consists of all the processes by means of which the body cells 
rccene and make use of oxygen, as well as the means by which 
the carbon dioxide that they produce is eliminated from the 
body Respiration is necessary for life, and it occurs in all liv- 
ing things, both plants and animals 
Breathing is the movement of air m and out of the lungs It 
IS an important part of respiration It is spoken of as external 
respiration to distinguish it from the other parts of the respira- 
tory process which include the transportation of oxygen and car- 
bon dioxide m the blood, oxidation m the cells, and the exchange 
of gases which is constantly taking place between the blood 
and the body cells These activities are called internal respira- 
tion 

As w e has e stated, the inhaled air contains about 20 per cent 
of oxjgcn and 04 per cent of carbon dioxide The exhaled 
air contains about ifi per cent of oxygen and 4 per cent of 
carbon dioxide The amount of nitrogen present in the air is 
not changed by breathing It makes up about 79 per cent of the 
air around us This lca\es about i per cent of other gases of 
which argon is present m largest amounts 
How docs it happen that the amount of oxygen is decreased 
and the amount of carbon dioxide is increased as a result of 
breathing^ hen air is inhaled into the lungs part of its oxygen 
pawes through the thin walls of their capillaries into the blood, 
lerc, m the red blood cells, it enters into chemical combina- 
tion uuh hemoglobin, producing xvhat is called oxyhemoglobin. 
\s l ie Hood circulates through the bodj, the oxyhemoglobin 
rea. \ pjrts with its suppK of ox)gcn to the body cells, the 
« uuen a-iin pasun- through the thin membranes of the capil- 
uric% wh th arc present in practically all the tissues 
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At the same time that oxjgcn enters the blood in the lungs, 
carbon dioMde passes in the opposite direction, that is, from the 
blood into the air in the Inngs Most of the carbon dioxide present 
in the exhaled air is formed in the In mg cells of the body as a 
result of oxidation occurnng in them It passes out from them 
into the Ijmph and into the blood stream As the blood circu- 
lates through the lungs, the carbon diox.de passes out from capil- 
lanes into the air that is exhaled 


eCapillacy 


Act«ciol 


/ 

Jrom eight 
tide heart 



“To . . 

tide Ijf heaet 


Blood tessets encircling an air sac. or aheolas 

P..,/.t..,yr Ula, by the on nr t-uy to end 
The outside air has free access to the 
lungs through a system of 

the throat catity, or ihrou-, u trachea or 

From the pharynx the ait pnses do.™ through 
nindpipe, nhmh is a suff-nalled tube 
neck to die thoracic cavity The upper pa 

fied into what is called the branch, one 

of the trachea divides. nto two s^ 

going to each lung These m ^ ironchtoles, 

tubes until finall) they become x r) } structures in 

which lead ditectlj to the nUcaU, ,h= 

the lungs where *= „f these alveoli that the 

blood and the air It is in th oxjgcn is 

capillanes come dose to the a.r xMth 
able to enter the blood and carbon loxi 

Protectne vtechan.ms m the respiratory tract Has 
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occurred to you to wonder why the lungs of people who have 
to breathe a great deal of smoky or dusty air do not become so 
clogged that they suffocate^ This would happen sooner or later 
to everyone, since we all at times are under the necessity of 



c hm dust Isdcn U,r, ,f „ sveru not for certutn mechanisms 

c' .^r„VL" »nd svarmed The membranes 

CC dCl d liea : ’ bronchioles are ex 

r dust iidc ' a " *■' -P' -f ‘I'y. -M. 

■ r s ust laden air sscre to reach them e ■ . 

IS . nH ‘a 'm Particles, hut 

' ’ minor part of the protective meciianism The 
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mucous membranes of the nasal pssages, mouth, pharynx, and 
trachea contain cells that secrete a sncky fluid called ■nmcus The 
mucous membranes of the nasal passages act as filters in catch 
inu dust particles, and also as a means of m arming and humidify- 
ing the air By the time the air reaches the hack part of the nasal 
passages, known as the nmopharytix, which constitutes Ae upper 
pan of the pharynx, most of the dust which it may hate con- 
tained has been caught by the moist avails of the nasal cavi- 

“'Lrthermore, some of the cells of *e mucous membranes of 
the nasal passages and the trachea have riiia, which are little whip 
like projections of protoplasm Aat by lashing movements propel 
in a definite direction any small panicles that may “P 
them These cilia are microscopic but quite effective 
foreign particles which frequendy contain bacteria 
cause serious trouble, if they were to reach the lungs In he 
trachea these cilia move particles in an upward 
the throat and in the nasal passages Ae cilia pro 
movement toward the throat Upon reac mg t e , 11 -., 

eign particles along with some mucus are ordinarily swallowe 
The mucus and the salna have an annseptic action 

If a person breaAes through the mouth f "“f ’ 

dust particles are more apt to reach the tnchea H ’ 

do not usually get into the lungs because the 
of the trachea tend to catch any foreign particles that may 
present in the air around them ,, -nth if 

Other stmetures m the respiratory tractor coi 
Adev.,ds, which are masses of tissue in the 
become abnormally large in children, surgeon The 

sage of air They may hate to be removed b) » 
mnnh, which are located m the throat, are 

tissue They normally become smaller as one app 

They become casil/ diseased and afford °PP ^ 
teria to multiply in them If a person is tro^ 
sore throats, or tonsillitis, thej mav 
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When the tonsils nrc disciscd they lie the meins of sprcid- 
mg infection to other parts of the bot!^, or the) itn) cause a 
general poisoning, or toxama If the) ire disciscd, tlic) slioiild 
be removed 


Certain bones in the front part of the skull hav c cav itics w Inch 
are known as sinuses Sinuses, m addition to miltng the skull 
lighter, give resonance to the voice Tlicy ire connected with the 
nasal passages by means of small tubes and ire lined with mucous 
membranes which are continuous with those of the nisal tracts 
Hence any inflammation of the nasal membranes may spread to 
one or more of the sinuses and produce sinusitis 
The larynx is a cartilaginous structure which contnins the two 
vocal cords All vocal sounds arc dependent upon the passing of 
air through the larynx and the resulting vibration of the cords 
The degree of contraction of the muscles which mo\c the cords 
regulates the pitch of the voice It is usually possible to cultuatc 
a pleasing and effective manner of speaking tlirougli training 
of the vocal cords and speech mechanism In many colleges there 
are departments of speech and voice clinics where bad habits of 
speaking may be corrected and good ones established An in- 
flammation of the latynx is known as larjnpro 
There are two small tubes opening into the nasopharynx and 
extending ,o the middle ea„ upon the proper functioning of 
Wi,™ , s"'"® “ P““g'ways, the Emta- 

'i 7 h rniw ! “ 'h'y 

d jars a M r"” 'Vhen a 

to the IddTe eat '''' 

usu” V ™fer" nT*'™^ "-ovements are 

l rl xTd n’' *' ‘‘“^’’” 5 "' “‘1 by the muscles 
separates the die *aphtagm is a dome shaped muscle which 
*' abdominal cavity (See pane 
46 ) When K contracts th** ^ '' " ^ 

inhaled When it relaxes, the “ 

relaxes, the air is exhaled The action of the 
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tends to be a partial vacuum m the lungs, and since there is free 
access to the air outside some of it is drawn into the body. The 
lungs cannot move of themselves, but, being composed partly of 
elastic tissue, they stretch and consequently tend to fill the cTtra 
space whenever the chest cavity is expanded 
The process of diffusion is constantly operating m the lungs 
As some of the outside air enters the upper part of the lungs 
there is a tendency for the oxygen to diffuse or spread out in 
the direction in which there is less of this gas, and on the other 
hand, the same tendency applies to the movement of carbon di- 
oxide Hence, there is a movement of oxygen downward into the 
lungs and of carbon dioxide upward For this reason it is un- 
necessary to expel all the au: from the lungs m order to get an 
entirely fresh supply with each breath In fact, it is impossible 
even by the most violent exhalation to expel all the air— there 
IS alwa>s a considerable quanuty left m the lungs The amount 
of air which remains m the lungs after the most violent exhala- 
tion possible is called the residual air 


If there were simply a downward pressure m the air about 
us, our bodies like ocher structures would cave m from the weight 
o t e air As a matter of fact, there is not lusc a pressure upon 
the surface of our bodies but there is a pressure from within 
outwar s\v ic counterbalances the outer pressure This pressure 
SM l<:> d amounts to about 147 pounds per square inch The 
ason uh) indwiduals going upward too rapidly, in balloons or 
tplancs, for instance, enperience unpleasant sensations and often 
^ ^ c nose and ey es, IS that the pressure from within ap- 

siherr b "®‘"* 1“« CO™ 

tea, ,hc outside pressure has become markedly lower Hence, 

' "" "> bounds, 

Tu^Tc m the pans of the body where it comes clise to the 


fw' ■ucnibrane, called the 

»r,he ™.V n “ ““cbed to the lungs 

outer wall is attached ,0 the chest walls and diaphragm 
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The space between these walls is called the pleiiml cavity The 
air m the lungs is constantly eterang a pressure upon the inside 
of the tubes and air sacs which keeps the elastic material of avhich 
the lungs are composed pressed against the diaphragm, the chest 
walls, and the other structures which are present in the chest 
cavity This is because the pressure inside the lungs is somewhat 
greater than that in the pleural cavity 

In the movements incident to breathing there would be con- 
siderable friction between the walls of the pleura 
for the fact that they are hned by a membrance which secretes 
a fluid that acts as a lubricant The walls become inflamed m the 
disease known as pleurisy and may produce eit er too i 
much of this fluid In either case breathing becomes difficul If 
there is an excess of this fluid some of it may have to be drained 

°*^If air gets into the pleural cavity a part or all of 
collapse depending upon the quanaty of air that has ^ 
in tlis case%he pressure upon the lung from the ou .de is m 
creased and becoLs greater than the pressure f'"™ * 
lungs do not collapse if the surface of one is exposed o th 
air because the pleural cavity consists of Pf', ,'s 
separate from each other and surround each of th 1^ Th'= 
collapsing of a part or all of a lung is called f 
Pneumothorax is used in certain cases of 
of one of the lungs is made to collapse by ®he 

usually nitrogen, into the pleuml cavity at 
infecnon is located This is an efficacious , 

because m this manner it is possible to rest the P 

the lung which then has a better chance to carry on the K 

against the tubercle bacdl. apparent drovvn- 

In giving artificial respiration, as 1 ,^a^^,ater to leave 

mg, tlie body should first be raised t ,tomach and pres- 

the lungs Then the pauent is placed upon pppd intervals 

sure IS applied to the lower nbs at about f™' ^ 
with the result that air moves in and out of th 
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in COMMOV DISEASES OF THE DUPVTIIISO ORHVNS 


Classifying diseases in rehtton to the systaris of the I o ly. It h 
not always easy or scJcmjficiUy correct to clr«ifj a di^ci^c If)' 
the particular system of the bodj ic itticks, since some diseases 
may attack more than one system and since tlic cfTccts of most 
diseases are widespread in the hod) However, m min) instances 
It IS characteristic of diseases to mike tlicir initnl attack upon 
the body m a very definite localit) as, for eximplc, m the ease 
of diphtheria which starts as an infection m the upper part of 
the respiratory tract, usually m the throat It is proper to refer 
to such diseases as disorders of the s)stcm first involved In this 


sense we may designate colds, hay fever, asthmi, tuberculosis of 
the lungs, diphtheria, sinusitis, otitis media, mastoiditis, whooping 
cough, measles, septic sore throat, pneumonia, and influenza as 
diseases of the respiratory system 
The prevalence of respiratory diseases The abov c list of respira- 
tory diseases may appear to be rather imposing As a matter of 
fact, however, it is by no means complete The disorders of the 
respiratory system rank higher as causes of illness and death than 
t e isor ers of any other system The diseases mentioned are 
among the most common There is a considerable body of im- 
ponant practical information about them that is asailable to all, 
and Mith which It IS highly desirable that everyone should hate 
some degree of acquaintance 

jVIm the leymm should kttosit about disease What tt pe of 

IboTr" “""“S' «> 

non obtain an answer to this ques- 

particular disotden, but against others as well We might ask 

abontThesrdLmdena'wto 'I*' ”” knowing 

one or more r 1. , „ ^ ' *all contract 

such mformationa ;r.he dLtdtr “ 

cr m question is common, is there 
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an\ thing I can do to at oid getting it" Is there an) adt anta^, 
being able to recognize its early symptoms" Are *ere an) 
methods of treatment, tvhieh may abort it or lessen its seventy 
they are applied in the early stages of the disease" 

We shall attempt to anstter just such questions as thes 
discussion of various diseases We shall not mention rare d.seas 
nor shall ave attempt to enter into a full discussion "f 
ease A detailed study of the processes occurring in he bo j 
Mhieh IS attacked by disease, and the various types “f 
which may be employed in combating different ‘’“J*”’ “ 
concern of the medical profession and not the layma . 

some degree of acquaintance with the work of the 
Sion may at times be used by the la) man both in the prevention 

of disease and its alleviation -.iment 

The emmmn cold Colds coimitute the 
to which human beings are subject A consen g 

the number of colds contracted by people in he Unu d State 
every year is 100,000,000 Most people suffer from at tost on 
eoldVjear and considerable number h- “"j,:; 
tacks The amount of money lost by industrial 
because of time out or reduced elHeiency as " f 

very great runhermote. colds, although not 
deathfresult in lowering the vitality and are 
forerunneis of serious diseases such as j, 

Colds are most frequent in the winter 
are more or less common throughout t c ) in 

measure owing to the fact that we spend 

places that ate frequently ovethcated, ‘"’P" P > ticated 

unvvholesome in facilitate the sp^ 

Jr:. - - ■ - 

“ircSdj ton.ag.ous dnnng the first three or four davs 
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of their duration If it were possible to isolate sufferers from them 
during the initial period, epidemics might be stopped rather 
quickly The practice generally followed by physicians of putting 
patients to bed, if they have even a slight fever or general malaise 
accompan) mg the cold, is not only beneficial but is a method of 
pre\enting the spread of the infection Since babies, young chil- 
dren, the aged, and invalids ate most susceptible to colds and, 
since in them these infections are most apt to be followed by more 
serious illness, the only safe thing to do is to keep them away 
from persons who have colds A cold in an infant or child is 
not infrequently followed by bronchitis, which in a considerable 
percentage of cases is associated with pneumonia It is this latter 
disease which is most to be feared in both the very young and 
the \cr\ old and is responsible for a great number of deaths 
c\cr) )ear 

A filtrable \ irus is now generally agreed to be the initial cause 
of colds, although certain bacteria also are apt to be associated 
NS ith it, at least in the case of colds which last more than three or 
four daNs In the first stage of the cold there is a watery dis- 
charge from the nasal passages This is the period m Nvhich the 
filtrable n irus is active In the later stages of the cold, if they ap- 
pear, there IS a thick mucous discharge and at this time the asso- 
ciated bacteria seem to be pnmanly responsible for the condi- 
tion Most colds run a rather definite course and then disap- 
I^ar. even if nothing is done in an attempt to cure them The 
danger, however, of simplj ignoring a cold is that it is apt to last 
longer and have complications 
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precautionarj' measures a person may take u hich m the opinion ol 
some authonties ptevent catching cold Among t ese ate 
aioidance of constipation, fatigue, overeating, and becoming 
chilled It IS a good thing to nash the hands before eanng . 
for no other reason than because umvashed hands may 
the germs of colds Individual dnnking glasses are desirable, 
the common dtinking glass may sptead the in ection , , 

In treaung colds r?s„s alvvajs important It f " 

remain in an en temperature avoiding sudden chan^^ ’ ^ 
the chilling of the body, which may be follovv ed v p^ 
men the victim of a cold tties to cure it by takin p 
medicine and shortly afterwards gets well, he =P 
his recoverj to the use of the patent medicine ^ 

cases he would have recovered ,ust as qn.eki) 

IS no scientific evidence to indicate that there are any antisepnc , 

gargles, nasal drops or mouth j'"„°pos,tive harm m 

venting colds In fact, their use may r , .hev are 
that, although some of them afford ’ sj„s,. 

apt to m)nre the mucous membranes and ma e of 

tive to future attacks of the -n'Ctootgamsm^^^ “o“"cute 
monc) spent foolishly in attempting ei nulhons 

colds by using such alleged ptevenlives tuns into many mn 

of dollars annuall> ev- 

The best method of preventing nlothmf should be 

cellent condition It is generally agree w°eather and 

adequate to protect the body ^ jefects of nose 

to insure ^^armth and comfort C eatinff foods 

and throat, plenty of sleep, etetcise 

containing plent)- of cleanliness foster high 

tables, regular ciimmation of -wastes, ons 

resistance to colds and other respirator) m 

Hay fever and attton (See page 73) 

appearance in forms closely rM , jnd rose colds in which 

The most common of these are naj „crTima the sensmvity 

the nasal passages are pnmanl) involved In asthm 
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IS usually c\idcnccd in the linings of tlic lirnnclinl tul»ci Pollen*, 
the hairs of animals, feathers, lint, ami Mriniis fond, arc capihlc 
of producing allergic reactions rcscinhlmg cnlils m persons who 
are hypersensitive to them It is cstmntcd that at least 10 per 
cent of the population is lupcrscnsitivc to one or more ijpcs 
of protein substances although in onlj about one per cent does 
It take the form of hay fcacr The cause of this peculiar sensi- 
tivity has not yet been discovered 
Skin tests may be made with preparations of these substances, 
each kind being tested separately After the material is suitah!) 
prepared some of it is introduced into a scratch upon the skin 
If swelling appears, there is evidence of h) pcrscnsicivity to tliat 
substance However, the absence of a si in reaction docs not prove 
that the person is not allergic to the substance which is being 
tested 


Pollens are the chief causes of hay fever and bronclual asthma 
The symptoms are produced by proteins in the pollens reacting 
upon the mucous membranes of the respiratory passages Early 
in summer the pollens from grasses and trees produce hay fever 
Later m the summer it is caused by the pollens of certain weeds, 
such as those of the thistle, pigweed ragweed, and wormweed 
Very frequently hay fever and asthma can be cured or re- 
heved by inoculations of solutions of the offending substances 
course one way of preventing or alleviating hay fever and 
asthma is to avoid the cause of the trouble If it is caused by 
pollen one may go to a region where the particular offending 
in is ef entirely lacking, or if present, occurs only in rela- 
tivcly small quantities or he may live and work m rooms where 
the air has been filtered 

Tub^c, .10,,, of tho lung, TubererfosK is caused by a bacte- 
rium called the tubercle bacdlus of avhieh there are fLr types 

ew mTb fnd the type which may 

of r “ responsible for over 90 per cent 

the cases m human beings It usually enters the body through 
respiratory organs Pmctically all other cases of tuberculosis 
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in human beings are caused by the bosine t)pe, which may be 
present m milk or milk products from tubercular cows This type 

IS more prcsalcnt in children . . , , 

Tubercle bacilli may attack man) parts of the body, u 
frequentl) they attack the lungs Tuberculosis of the lungs is com- 
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As a part of the educauonal campaign, attention is being re- 
peatedly called to the fact that sufficient rest, fresh air, nourisli- 
ing food, and proper exercise help to prevent tuberculosis Milk 
should be pasteurized to kill any tubercle bacilli that may be pres- 
ent Tuberculosis is an infectious disease, and by far the greatest 
number of cases are due to contact with persons who arc dis- 
charging live tubercle bacilb Directions as to the care of tuber- 
cular patients m the home have been widely disseminated, such 
as the need of burning or disinfecting the sputum and disinfecting 
the various articles handled by the consumptive, especially eating 
utensils If proper care is taken, the danger of spreading infection 
IS greatly reduced The tubercle bacilli are not apt to be present 
in the air surrounding a consumptive except when he coughs or 
sneezes, and there is slight danger for adults m visiting a person 
sick with this disease 


Most people enjoy a considerable degree of immunity against 
tuberculosis The examination of large numbers of bodies after 
death reveals the fact that m the majority of people who have 
reached matuncy the lungs have been attacked by tubercle bacilli 
at some time in the past Yet most of them never knew that they 
had ever harbored tubercle bacilli Autopsies, or examinations of 
bodies after death, made a few decades ago showed that almost 
c>cr)wc had at some time been attacked by these microorgan- 
isms However, autopies made m recent years show clearly that 
such attacks arc not nearly so prevalent now as formerly There 
are to determine whether a person has tuberculosis or has 
ever a it Tests of this kind among college students indicate 
th« about 20 per cent have been attacked by this disease 

the significance of cemin symptoms, a combination of which 
test c pro ^blc existence of pulmonary tuberculosis, is gen- 
V.. Lk, s>mptoins are weakness or lassitude, loss of 

ue ght. a chronic cough, fever, the loss of appetite, night sweats, 

d.se.s= IS apt to be well ad- 
^ S we have stated, techniques have been developed by 
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When acuve cases are discovered special care and treatment 
should be given, including an X-ray photograph cac i j ear to 
termine whether the disease has been checked In the treatment o 
tubercular patients the importance of rest, fresh air, an v i 
some food cannot be o\ eremphasized It is state } comp 
authonues that if the knowledge mc nou possess about tubercu- 
losis w ere applied to its prev ention in a thoroug manner, 
case could practically be wiped out within a . 

Diphtheria Diphthern is another disease w lose mci 
been greatly reduced m recent jears through the 
certain medical discoaenes The diphthern 
upon the mucous lining of the nasal pissagcs, tonsi s, or p 
These bacteria produce a powerful to\m that is a so - 
blood As in the case of tuberculosis, k is believed 
knowledge about the method of preventing tiis i 
stamp It out entirely (Sec p 9*5 ) , ^ , ,, . 

Smisms, ottiis vKdin, md muwiditts Sinusitis, as v F 
viously stated, ts the name gtven ,o an ■nnammation of la 
brancs lining one or more of the sinuses whic i arc 
forehead diLtly over rh. ejes. m rhe cheek ; 

helping ro fomv .he base of rhe skull Genera Ij ' = 
appears after a short rime, but a 

vvhich needs medical attention An acute local pain, 

companied by headache, more or less icy . 
and^hefoniarion of pus It fte<,nenrl, 
a severe cold It is often dilficult to tn:at an 

“ :3r:.xr™ .1. 

actenzed by an inflammation of the mi rnem- 

onginares from a cold The vud. the 

branc lining the nasoplniynx since In cluldfff’ 

membrane of the Eustachian tubes and iv. 

the Eustachian tubes arc wider than m o cr p The 

therefore, more likelihood of colds resu onci secure 

common earache is caused by otitis me la 
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medical attenuon since a neglected or wrongly treated ear infec- 
tion may result in mastoiditis, a condiuon m which there is an in- 
fiammauon in the mastoid process of the temporal bone The mas- 
toid process is rather porous and, if it becomes diseased, it may be 
necessary to operate and imgate it in order to remove the pus 
which forms when it is inflamed Mastoiditis is one of the most 
dangerous of the possible complications that may result from 
colds 

Whooping cough and jneasles Whooping cough and measles 
in their earl) stages resemble colds in that they are characterized 
by nasal discharges, coughing, and slight fever Measles is caused 
by a specific filtrable virus and whooping cough by a specific 
bacillus Both of these diseases are especially dangerous to young 
children and infants Therefore, it is wise to prevent their ex- 
posure to them as long as possible Every ) ear m a child’s life that 
these diseases can be postponed results in increasing the chances 
that relati\cl\ slight harm will result from them 
\\ hooping cough and measles are among the most common 
causes of death in children under five years of age Measles is one 
of the most contagious of all diseases As we have previously 
stated whooping cough is especially dangerous m that it is fre- 
qucntl) associated with or followed by pneumonia One out of 
ten babies under one )cac of age who develop whooping cough 
succumbs to that infection, whereas during the second year only 
one m twent) dies 
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Septic sore throat Septic sore throat is caused b) a bactenum, 
knoun as the hcmoljtic streptococcus It usuallj occurs in epi- 
demic form Its symptoms are an acute sore throat and fci er 1 lie 
usual source of infection is from polluted milk uliich maj hate 
been contaminated by a diseased condition in the u ers o 
cows or from milk handlers who hate had the isease t ma} 
also be spread from person to person Since milk is the commo 
way in w Inch the disease is spread the safest procc ure is to 
only p-istcunzcd milk 

PnLiovia Pneumonia is a disease of the lungs "'''f- « ''D 
serious Roughly one-fourth of all untreated cases o o a P 
monia result m death It is \eij pre\alcnt m t e , 

the highest peak of prctalencc m tins countrj ciOp ^ 
Fcbniar)’ and March Pneumonia is more common ^ , 

em than m the southern states, and certain m ustna 
the country show an extremely high pre\*alcncc 
The disMse attacks the lungs and frequently result ^ 

lected cold When a person who has a cold docs not P 
care of himself and foohshlj undergoes de\cIop 

at a time 'uhen he should be m bed, pneumonia ^ j 

The third or fourth da> of the cold is the most ^ 

The pneumococcus is the cause of lobar ^ 

per cent of the cases The pneumococcus is not a sing 

but IS made up uf u group “"’"'‘"5^1°"''^' ”2 number of 
T\pc I and Tape II constitute about h „,„,r Tsnc 

cases A \cr)' cffcctnc scrum has been dc\c °P'^ 

I and Tjpe II lobar pneumonia, and w reduLg the 

the earU stages of the disease It IS a erj T, nc III is cssen- 

seicnt) of pneumonn end in {"''"'“"f serum bus 

tialK a disease of elder!) people and is 1 j. ) —ire bccorn- 

been deielopcd asset for ihistspe Satisfactors ^ oucm 

mg as-ailable'^ for some of the less oommon l, P“ 'f 
moma for csample, for T\ pe V, T\ pe . “o • j 

The diagnosis of .he tspe of lobar pneumonia - 
A small specimen of sputum is obtained from p 
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Septic sore tlrroat Septic sore throat is caused by a bacterium, 
known as the hemolytic streptococcus It usually occurs in epi- 
demic form Its symptoms are an acute sore throat and fever The 
usual source of infection is from polluted milk w hich may ha\ e 
contaminated by a diseased condition in the udders of the 
or from milk handlers who have had the disease It may 
spread from peison to person Since milk is the common 
which the disease is spread the safest procedure is to dnnk 
pasteurized milk 


^ la/tottij Pneumonia is a disease of the lungs which is very 

[ Roughly one fourth of all untreated cases of lobar pneu- 
result in death It is v cry prevalent in the United States, 
ghest peak of prevalence m this country bcmg reached m 
Jiry and March Pneumoma is more common m the north- 
m the southern states, and certain industrial sections of 


itry show an extremely high prevalence 
jsease attacks the lungs and frequently results from a neg- 
old When a person who has a cold does not take proper 
himself and foolishly undergoes overexernon or exposure 
e when he should be m bed, pneumoma may develop 
d Of fourth day of the cold is the most dangerous period 
ineumococcus is the cause of lobar pneumoma m about 56 
of the cases. The pneumococcus is not a single bacterium, 
lade up of a group consisting of some thirty-two types 
and Type II constitute about half the total number of 
very effecuve serum has been developed against Type 
ype 11 lobar pneumoma, and when the serum is given in 
y stages of the disease it is very effective m rcducmg the 
of pneumonia and in prevenung death Type III is essen- 
disease of elderly people and is highly fatal No serum has 
velopcd as yet for this type Satisfactory sera are bccom- 
ilable for some of the less common types of lobar pneu- 
for example, for Type V, Type VIII, and Type ^IV. 
diagnosis of the type of lobar pneumoma is quite simple 
specimen of sputum is obtained from the patienc and, by 
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employing a simple technique, the bacteriologist can determine 
almost immediately and tvith a very high degree of accuracy the 
type of the pneumococcus that is causing pneumonia The proper 
serum can then be selected and given immediately with strikingly 
beneficial results 


There is a real hope that it may be possible to produce im- 
munity against pneumonia, particularly against the more impor- 
tant and fatal types The experiments by the federal government 
m immunization of very large numbers of young men in the Ci- 
vilian Conservation Corps give promise that pneumonia may be 
prevented by a single injection of the extract of the capsule of 
various types of pneumococcus This method will be useful m 


pre\enting pneumonia in especially susceptible groups, such as its 
prevention during an epidemic of influenza and during tlic mo- 
bilization of troops in time of war 
Influenza Influenza, like colds and measles, is caused by a filtra- 
e virus c is apt to appear m epidemics of varying degrees of 
seventy t is most common m the late winter and early spring 
1 1 le present time there is no method of immunization althougli 
rne rcsearc workers in this field are hopeful that a vacane may 

however, health 

case th! prepared to fight an epidemic of this dis- 

At thirV *9’® when it appeared in its worst form 

crelect T'" PJ=>“5 '^here people con- 

S rlrr r peno* many commum- 

“eckl ™ of ^ohools iLffecme m 

It may be a mitr ‘"ffo^nza There is reason to believe that 

dttemiines tvhethef any Tm ' o'- -nimunity tvhich 

ease when ,r ^ panicular person will contract this dis- 

flnenl X S'r “ danger in in- 

monia A person of its being associated with pneu- 

nntil the pLod m *ould remain in bed 

period m which compheanons are apt to arise has passed 
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I THE RISE OF THE SCIENCE OF NUTRITION 

The -purpose! of food Food is one of the basic physical needs of 
the human body It serves two major purposes (i) it is the 
source of all bodily energy, and (i) it is used for the growl o 
tissues and for repair of those that arc broken down in bodiy 
activity Most foods are of no value for either purpose un 
they have undergone certain mechanical and chemied chang 
m the body These changes are I nown as digesMU The dig 
tive processes rransfomi the constituents of foods into product 
that fulfill these special uses in the body 

Foods arc of nvo kinds, organic and inorganic The inorgamc 
foods are water and minerals The organic oo s are e 
living organisms Whatever is their immediate f 

contL carbon which green plants extract from *= ^on 

oxide of the air in the ^ f^,n„b,tance of the 

These carbon compounds are ui 

body, being oxidized in the cells Tbey are, therefore, the pnn 

cpal source of bodily f„od .s known 

The euergy m food The en ^ perform work 

as poreumi, or latent en«^ _j 

only when it is released It ^ ^ 

becoming kmetw energy , or ^ metabohe 

energy which enables the body to carry on 
, fey-rtt 'll! Its varied activities 

processes and to „utside the body they 

When foods are bumc measured Wlien they 

give off an amount ot , ^ produce the same amount 

are completely burned in F 

of hear This is what is meant oy 
167 
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foods The unit of measure for heat is the calorie As the term 
IS generally used with reference to foods, it means the amount 
of heat required to raise the temperature of a kilogram of water 
one degree C A calorie should be distingmshed from a degree 
It refers to the amount of heat whereas the degree is used in 
the measurement of temperature 
The science of nutrition Until the knowledge gained by a 
study of the chemistry of the human body showed how the con- 
stituents of foods met its needs for energy and the building up 
of tissues, there could be no real saenufic basis for an adequate 
diet Eaung was a more or less haphazard affair, controlled by 
the appetite and the expenence of what had proved safe and 
satis ying Science now teaches us that the appetite is not always 
to e trusted in the selection of foods and can be used as a guide 
only when regulated by knowledge 
Biochemists now know that the protoplasm of the cells of the 
human body contains at least eighteen of the known chemical 
ements a t ough its exact composition has not been learned It 
u known also that foods contam these elements The chemical 
the^c'^^^" f being continuously changed m 

1 ■"•<= 'laments of which tliey 

result uonstamly being mote or less depleted as a 

noted®, uT"; ■" *= 

dies the “ oxidized in muscular activity Food sup- 

hemu IcTr "a ’ "-'y “= constantly 

ZVtl r* *e energy tequitc- 

r‘;j:^“v:e*tL™:::' t ■' 

Il»c amount r.f 1 needs vary witJi many factors like 

xouni; pcoDle fne ^ p™'' requirements of children and 

do not need to tal ^ numtion demands that adults 
o not need to take into comidctalion 

how the bod^diLs'*tM?'”'’l^t.** knowledge about 

u> utilizes t«,d and what foods ,r needs to maintain 
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a chemical balance between income and outgo This infornia 
tion has been gathered by innumerable laborious and pamstak- 
ing experiments over a period of more than a century In fact, 
Lavoisier (1743-1794)1 the father of modem chemistry, inmate 
our knowledge of a basic use of food in the body with is 
discovery that it is utilized as fuel m the process of oxidation 
This body of information about diet has been organized into a 
well defined science, the icte 7 }cc of nutrition In spite of the many 
gaps in our knowledge of the effects of foods on the human 
body, we now have sufficient data to enable us to 1 now what to 
eat and liow much to ear, with considerable assurance as to w lat 
tlie effects will be on our health and supply of energy o ot icr 
words, we now know what consututes an adequate diet to meet 
the needs of different groups of people m all stages 0 t ci 
growth and activity . . . 

The basic food substances Before tlic middle of the ninetecnt 
century chemical analysis of the tissues of both pants an an 
mils had disclosed that they were composed of ^ 
carbohydrates, fats, proteins, mineral salts, and water Kse 
stances were regarded as the basic food substances, or nn n > 
m the diet of all animals It was determined that there ma / 
different combinations of organic nutnents— the car o > 
fats, and proteins— m the different foods or in tlic same 00 , 
that the different members of each group arc sum ar in t c 
ha\ lor in the body Each group performs its ow n ser\ ices 
body metabolism . 1,^,1 ,n 

The chemical composition of \arious foo s was s 
order to find in what proportion the different 
present in them Most foods were found to contain 
nutnents, but in widely different proportions, nc m 
classificaaon is to group tlicm according to the orgam 

® - For instance, meats arc 


present m the largest concentrauon 


called protein foods because, as a group, contain n 
tcin than any other organic nutnent , , 

Until Uic last few decades ph)StoIogisis consi ere 



PERCENTAGES OF ORGANIC NUTRIENTS IN SOME 
COMMON FOODS » 


% Protems % Carbohydrates % 


Dairv Products 
bvittes 

cheese American 
cream th n 
cream heavy 
milk whole 
egg 
Fish 

cod fresh 
cod dried 
salmon fresh 
oysters 
Fruits 


1 

286 

26 


J 3 

*34 


46 

33 


8 S 

36 

i8y 

40 

4 

10^ 


187 

99 

62 


55 

37 


y 

107 

128 


apples 

•4 

14: 

5 

banana 

•3 

22 


orange 

■9 

109 

* 

peach 

S 

j: 

* 

prunes dried unsweetened 

2 2 

73 » 

— 

Meats 
beef sirloin 

189 

_ 

1S6 

tVi«AtTi 

Tbu 

i— 

to 4 

lamp chop bto led 
ham smoked lean 

21 $ 



198 


30 8 

potk chop lean 
bacon cooked 

10 > 

_ 

*9 


- 

66 


Nuts 


almonds 

21 

17 

JS 

peanuts 

26 

*5 

39 

pecans 

9 

«S 

70 

St CARS 

molasses 

2 

70 


sugar white 

— 

— 

Vegetables 

beans string 

*3 

7-4 

3 

cabbage cooked 

Sj6 

5 ^ 

3 

lettuce iceberg 

1 a 

26 

•4 

peas canned 

} 

82 


peas, fresh 

7 

169 

5 

potato sweet 

18 

*7 4 

7 

potato white 

2 2 

184 

3 2 


spinach 

2 I 

3 

tomatoes 


3 5 



* Adapted from Food Values of Portioiu Conmjonly Served, compiled by 
Anna D Bowes and Charles F Church copyrighted 1937 by the authors 
Note the dash docs not indicate that the substance is entirely lacking but 
rather that it is present irv so small a quantity as to be n«gbg ble 
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quatc for growth and health it it contained sufficient calorics 
and all of the nutrients in what seemed to be the correct pro- 
portions One protein food was apparently as goo as anot i 
protein food, regardless of its source The proteins of peas an 
beans, vegetables rich m this nutrient, were considered as being 
identical, with reference to their uses m the bo y, win 
of milk and meat, and the fats of lard and butter were believed 
to produce a similar effect Later experiments show the fallacy 
of these conclusions It has been discovered that proteins ^ 
greatly in their value, in fact, that certain proteins are indi - 
pensable to growth and health, and tint serious 
result from their lack in the diet Experiments lave a so 
sttated that butter fat contains some cssenual elements 

'""nfZcZty of The discovery of the 

tive factor, determined about 1913. accounted for the 
of diets which previously had been considered saus ac / 
petimentation carried on at that time indicate t la 
foods, such os cow’s iiiilk and blitter fat, there we 
stances present that could not be detennmed by 
SIS, and yet they Ind significant effects on grout i an 

tcnancc of health . ro 

A Polish chemist, Eunk, used the word vitamine 9 
indicate tint there arc indispensable factors in 
arc essential to good health He believed that the deficiency B 
cases, pellagra, Lrvj, rickets, and benbeti, were 
the lack of certain nutritive subsunccs, or 
diet However, these factors were nor really they 

time, for he knew little more about their nature 
exerted some prevenme action Hi<:ease 

PrcMous to rins tunc it had been learned that ^ 

which appeared among groups of people, 1 eja^^^ 
fed stale foods over a long period of t. , 
fresh fruits and \egetablcs uerc given m / nrc\ented 

disease It was also learned that ship scurvy could be prove 
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by giving the men a small but frequent ration of fruit juice 
Likewise, It had been found tliat benben was caused by a diet 
deficient m cenam food elements A ship m the Japanese navy 
took an extended cruise during which eases of benben occurred 
among the sailors, the diets of ilicsc men w ere carefully studied 
A second ship made the identical cruise, but the sailors were 
given a much more varied diet Tlic results of the second cruise 
conclusively demonstrated that a faulty diet w as responsible for 
the disease 

Extensive experiments have been earned on ever since it was 
first determined that there were certain substances in foods that 
defied chemical analysis These expenments hav c brought to light 
many of the significant effects on health and life itself of these 
substances now called At least sue have been discovered, 

A, B, C, D, E, and G, the last one, vitamin G, m 1929 B has 
been subdivided into four or five elements, and it is probable 
that further research will disclose that each of the vitamins is 
a complex substance made up of a group of essential food con- 
stnuents A few of the vitamins have now been chemically iden- 
tified, and actually synthesized 


U THE NATURE OF FOODS AND THEIR USDS IN THE BODY 

The mmems The mrbobydraes consist of uvo cliicf classes of 
foods, surche, and sngars They are die chief source of foci for 
o/peo f ™l^a op the bulk of the diet of a large percentage 

Carbon IS the basic element entering into their chemical com- 
oMbohy'tates ate found to some cstent in 
them^ amma origin, plants are their major source Many of 
* uab m‘r '‘■'= “"-ctive tje of plants, tvh.ch is 

no fold ‘ in the diet but has 

root and seed vegeahles The Ws containing die greatest 
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amounts of sugar are fruits, sugar cane, honey, and certain tuber 
ous \ egetables, like beets and carrots 
The digesuon of sugar is more rapid than that of starch and 
therefore is a more immediate source of energy Its rapid a sorj> 
non by the nssues is the reason that soldiers on a forced march 
are sometimes supplied with chocolate candy The digesuon o 
starches is slower, and. for this reason, they form a steadier sup- 
ply of fuel Starches are changed into sugars during the proems 
of digestion When carbohydrates arc oudizcd, carbon iom 
and water are the end products, but the rate o eir 
depends upon the activity of the body (See 
more carbohydrate matenal is eaten than is nec c or c ^ 
the excess may be built up mto fat and stored m 
stored fat is then drawn on when the supply o car o j 
IS deficient . . , j 

Starchy foods, hke bread, other cereal foo , an P 
are the most economical source of the body s supp y . 

They arc more abundant, satisfy hunger for a longer pc 
time and ha\c better keeping qualiocs than most ° ^ 
of foods For these reasons they form a large pcrcc g 
diet, but, unfortunatel), too large a percentage ^ j 
income groups of people all over the wor d who h c aW 
exclusive!) upon starchy foods Very few 

foods, that IS, contain all of the csscnual proteins, ^ 

mmcrals, therefore, scarchv foods need to e ^PP 
foods that have the nutrients m which they arc c 
Fats arc also used for the production of cnerj,) , o jrates. 
\ icld about tw tcc as much per unit of w cig it ns “ 

Thev arc nor, however, so cosil) digested and should^n^t U 
eaten m such large quantities. Not onl) arc t c) .toreJ 

rcadilN aM.I*lc energy U-c carbohjdm^ but ihct 
m tlic bodj uhen not needed for immc ^ 
sene as a protection to the sital organs, o ^ 
and under the skin. Tlus farts tissue ts calied -a p 
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adipose tissue under the skin acts as a blanket which prevents 
too rapid radiation of the body heat 
Proteins are used for growth and repair of tissues as well as 
for energy producDon They are of equal energy value to car- 
bohydrates All protoplasm contains protein and hence it is pres- 
ent in all orgamc foods to a greater or less extent Protem foods 
are relatively more expensive than carbohydrates They are, how- 
ever, absolutely essential to hfe, because Aey are the only source 
of nitrogen m such form that the body can use it Nitrogen 
compounds are indispensable in the structure of protoplasm Be- 
sides nitrogen, proteins contain oxygen, hydrogen, and carbon, 
and many contain sulphur They are chemically very complex 
and the elements forming them are combined into many differ- 
ent compounds 

Proteins must be broken down m the process of digestion 
into simpler compounds, called ammo acids, m order to be uti- 
lized by the body These appear m different combinations mak- 
ing up tlie many varieties of proteins At least twenty-one ammo 
acids arc known, some of which are indispensable to the human 
body The proteins containing essential ammo acids are called 
complete” They are not present m the proteins of all foods 
but come largely from animal sources A lack of them m the 
diet results in senous nutnuonal disturbances Milk, eggs, fish, 
foul, lean meat, liver, and kidneys arc sources of complete am- 
mal proteins. Wheat, com, and nuts are sources of complete 
vegetable proteins which, however, would have to be eaten in 
very arge quanutics to provide a sufficient amount of the in- 
dispensable ammo acids in the diet 


Mmerjls When the human body is burned as in cremation or 
m slow oxidation after death, it is not totally consumed There 
is a ways an ash This is made up of the mineral salts that enter 
into Its chemical composition and consutute about 4 per cent 
o t c o y weight TTicy are present m all tissues but in tlie 
greatest amounts in the bony structures Most of them arc essen- 
tul to body metabolism, although their uses are not all clearly 
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understood They must be supplied in our foods m order to 
replenish the losses which occur in the katabohc changes in the 
body 

The elements present m the mineral salts arc phosphorus, sul- 
phur, potassium, sodium, chlonnc, iron, magnesium, calcium, 
iodine, copper, manganese, zinc, fluorine, and silicon 

Sodiimi IS found in the body cluefly m combination wth 
chlorme, as sodium chloride Common table salt is sodium chlo- 
ride It is so important to the body that it must be added to food 
in a diet that is naturally deficient in it People who live pnn- 
cipally upon a vegetarian diet have a craving for salt, because 
the potassium concentration m vegetables and fruits reacts vvith 
sodium chloride to form compounds that are quickly eliminated 
by the kidneys A diet which contains a large proportion of 
meat requires the addition of veiy little salt. Sodium chloride 15 
needed m the blood and plays an important role in osmosis 

Potassium is a necessary consocuent of the cells of the body 
As we have indicated, it is present m vegetables and fruits It is 
found also m whole grams and seeds It is so widespread m foods 
of plant origin that ic is practically always present m our diet. 

CahtiWi is cssenual in the functioning of the body (See page 
109 ) It has some effect upon tlie abdity of the blood to clot and 
muscles to contract It is an cssenual constituent of both bones 
and soft tissue If the necessary amount is not present m the diet 
every day, the deficiency will be made up by extracting it from 
the bones and teeth It is more apt to be Jacking in the body 
than any other element Milk is the best source of calcium, an 
adequate reason in itself xvhj both children and adults should 
have milk or milk products m the daily diet 

Iodine in small quantities is cssenual to the production of thy- 
roxin, the sccrcuon of the thjroid gland When it is markedly 
deficient or lacking m die diet, goiter is ape to result (See page 
38) Iodine IS present m xcgctablcs which arc grown in sod 
XV here it is present and m milk from cows whose food contains 
it It IS also found in sea foods. 
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Phospbonts is also a required element m the daily dice It en- 
ters into the composition of all the different cells of the body 
A mixed diet supplemented with milk will furnish the body re- 
quirements for both calcium and phosphorus 

Iron IS an essential component of the hemoglobin, tlic constitu- 
ent of the blood which carries oxygen and is a necessary part 
of the body cells (See page 146 ) Normally a person has an 
amount of iron in his body that equals the weight of a penny, 
or a little less than one tenth of an ounce Because of the vital 


importance of hemoglobin as the carrier of oxj gen to the body 
cells, iron plays an essential role m metabolism Five ten thou- 
sandths of an ounce should be supplied daily Liver, 1 idncy, and 
brains contain large amounts of iron as compared with most 
other foods It is also found in some fruits, egg yolks, green 
leafy vegetables, dried beans and peas, oysters, shrimps, and 
meat A variety of iron contaimng foods should be eaten every 
day, since to get the desired amount from spinach, for example, 
one would have to eat two and one half cups, or consume more 
than a pound of meat or about a dozen egg yol! s 
Sulphur IS an essential constituent of many proteins and is 
always present in a diet containing an adequate amount of this 
nutrient Copper and manganese are found m hemoglobin It has 
been found that copper is necessary to its functioning as oxygen 
earner, and it is believed manganese is also Magnesium is an 
essential constituent of the bones 


Tlie functions of zinc, fluorine, and silicon in the body are not 
known It is possible that they are there only because they are 
present in foods 


Definite provision should be made to select foods that contain 
iodine, calcium, phosphorus, and iron In making provision for 
the inclusion of these minerals m the diet, the other essential 
minerals will be supplied since diey appear m foods in combina- 
tion with them 


TFjtCT Water makes up about too thirds of the weight of the 
0 y e fluid part of the blood is over 90 per cent water, and 
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SOME FOODS CONTAINING MINERALS » 


X— in CTnall quanuty 
XX— in average quanoty 
XXX— an excellrac source 


Cereals 

commeal 

oacs 

wheat wl ole grain 
Dairy Products 
cheese An crican 
cream 185% fat 
milk whole 
eggs 
Fruits 

apricots dr cd 

banana 

blackberries 

cherries 

dates 

iigs dried 
grapefruit 
oranges 
peaches dried 
prunes dr ed 
rais ns dr cd 
straw berr cs 
Me.\ts and Fish 
kidney 
lucr 


Calcium 

Phosphorus 

Iron 


X 

X 

X 

X 

X 

X 

XX 

XX 

XXX 

XXX 

X 

XX 

X 

X 

\xx 

XXX 

X 

XX 

XXX 

XXX 

X 

X 

XXX 

\ 

X 

X 

X 

X 

X 

\ 

\ 

X 

\ 

X 

XXX 

XX 

X 

XXX 

\ 

\ 

X 

\ 

X 

X 

XX 

\ 

XXX 

\x 

\ 

XXX 

\\ 

X 

XXX 

\ 

X 

X 


XXX 

XXX 


XXX 

X-XX 


XXX 

vxx 

XX 

XXX 

X 

XX 

X'X'X 

XXX 

XX 

XXX 

XXX 

\x 

XX 

XXX 

\ 

XX 

XX 

\ 

XX 

\xx 

X 

XX 

vxx 



v\ 

XX 

- 

wx 


molasses til 

. Adapted Ir,^ Feed 

Anna D Bowes and Charles F Church culture The dash ind cates 

and fro n bullcuns of U & Department of ^ 

the substance is lachmg or present m ncghgthle qnantttj 
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Vegetables 
beans lima dried 
beans string 
beans navy 
beet greens 
broccoli 
cabbage 
carrots 
cauliflower 
celery 

dandelion greens 
lettuce 

mustard greens 
potatoes white 
peas 
$p nach 
turnip greens 


Ctdcitmt 

Phosphorut 

Iron 

X 

\x 

XXX 

XX 

X 

XX 

X 

XX 

X'XX 

XX 

X 

XX 

XXX 

XX 

\x 

XX 

\ 

X 

XX 

X 

X 

XXX 

XX 

\ 

XX 

XX 

X 

XXX 

XX 

XXX 

XX 

XX 

X 

XXX 

XX 

XXX 

X 

XX 

X 

XX 

XXX 

XXX 

XX 

XX 

X'XX 

XXX 

X 

XXX 


the brain is 70 to 85 per cent water It is always present in liv- 
ing cells and is essential m many of the processes taking place in 
the body— for example it is mdispensable in the process of diges- 
tion Protoplasm dies if it becomes thoroughly dry Osmosis can- 
not occur through membranes that are not moist, and since 
osmosis IS vital to the giving off of wastes from cells as well as 
to their acquiring nourishing materials the important role taken 
by water in life activities is evident Water formed as a result 
of the combustion of fuel foods is constantly being given off 
from the body m perspiration, in water vapor from the lungs, 
and in unne excreted by the 1 idneys This is 1 nown as metabolic 
water The reason that some ammals do not drink water at all 
or can go long periods without it is that their metabolic water 
IS sufficient to meet their needs In severe exercise a man may 
m a very short time lose several pounds of water through per- 
spiration To counterbalance this loss it is important to dnnk 
sufficient water Of course, practically all of our foods contain 
water and we get it in our beverages but in addition to this 
most people should dnnk from six to eight glasses of water a 
day, at least 

Viianmts Vitamins A, B, C, D, and G have become of great 
interest and importance because of the occurrence of certain 
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specific diseases when these elements are lacking m tiie diet, and 
also because we are just bcgmnmg to learn that relatively slight 
deficiency of the vitamins in the dice may prove to be a serious 
handicap to the normal growth and development of children 
Each of these vitamins performs specific functions m the protec- 
tion of the body and m tlic promotion of tissue growth When 
any of tlicm is not present m the diet m adequate amounts, incipi 
ent symptoms of the specific diseases become evident, and 
changes occur m the tissues which weaken the body and produce 
vague symptoms in a wide variety Collectively the vitamins to- 
gether with the essential minerals and ammo acids arc absolutely 
necessary for normal growtii and for the maintenance of general 
health and \jgor Every individuals dice should be so planned 
as to include all of these, but it is particularly necessary for chil 
dfcn to cat foods that arc rich m them in order to insure opti- 
mum growdt and vigor 

Authorities generally agree Utac optimal amounts of vitamins 
m the diet arc much greater tlian the intake considered neces- 
sary actually to prevent tiic symptoms of deficiency It is fortu- 
nate that v\e who live m the United States have a large supply 
of available foods tJiat arc nch m vitamins Unless there is some 
pathological condition intcrfcnng with normal digestion, we 
should get vitamins naturally through the foods we cat just as 
we do the other nutnents The essential factors of a well bal- 
anced Vitamin dictar) arc picntj of milk, fresh fruit, and frcsli 
vegetables There is no reason for the normal, healthy person to 
take vitamin concentrates or prepared vitamin products. If used 
at all, thej should be taken under the advice and direction of a 
ph^ siaan 

Vitmnn A prev ents xcrophtl jJmu, a disease of the cj cs. Night 
blindness is one of tJic earJ^ svmptonis of vitamin A dclicicnc) 

It IS a condition in which there u diificult} or mabilitv to see n 
a dim light Varj mg degrees of nutntiorul mghr blindness arc 
caused bj relative sliortagcs of vitamin \ in the diet. Invcstiga 
tions among groups of school children and adults have revelled 
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previously unsuspected cases of night blindness, many of which 
were cured by giving foods containing vitamin A Many other- 
wise normal people who have trouble m automobile driving at 
night are suffering from a mild degree of vitamin A deficiency 
Their eyes do not adjust qmckly to dim light after being ex- 
posed to the glare of automobile headlights 
Vitamin A is of help in building up a general resistance to in- 
fections which may occur when the supply in the diet has been 
inadequate Some authonties believe it may be of help in estab- 
lishing a resistance to respiratory diseases The latter, it has been 
discovered, are frequently associated with cases of night blind- 
ness in children Vitamin A is valuable in promoting nonnal 
growth, so that large amounts should be supplied to pregnant 
women and nursing mothers 

Vitamin A is soluble m fats but is not easily soluble m water 
It IS not readily destroyed by heat, and ordinary baking and boil- 
ing temperatures do not affect it Though it can be stored in tlie 
body, It should always be part of the daily diet of children to 
safeguard their growth needs m addition to msunng nonnal 
functioning of the eyes It is found abundantly m butter, cream, 
®8S yolk, and yellow root vegetables, such as carrots 

Vitamm B is called the antineuntic vitamin to indicate that 
It prevents certain nervous disorders A marked deficiency of it 
causes beriberi, a disease present m areas in the Orient where 
the people live principally on polished nee Use of the whole 
grain will prevent this disease In incipient form benben may be 
found among all groups of people whose diet contains too large 
a proportion of over refined foods, such as bakery products and 
breads made of white flour, and when it is lacking in mill , eggs, 
fruits, and vegetables The refimng processes remove a large 
amount of the vitamin B found naturally in the germ portion 
of the seeds, hke wheat, rye, and oats 
Insufficient amounts of vitamin B result m poor appetite and 
ma nutrition in children It is essential to growth and to one’s 
general health at all ages An infantile type of benben develops 
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in nursing infants whose mothers do not have enough of this vita- 
min in their diet 

Vitamin B is easily soluble in water but is more stable in acid 
foods It IS destroyed by heat only after long coolong Soda 
should not be added to the cooking water 

C IS the “antiscorbutic viramin,” that is, the vinmm 
that prevents scurvy When it is markedly deficient or lacking 
in the diet such symptoms as the following may appear hemor- 
rhages, particularly under the skin and the periosteum, sallow 
complexion, lack of energy, swollen gums, and a loosening and 
falling out of the teeth These are the charactensnes of scurvy 
and are present in a less degree in incipient cases when the di- 
etary has a relauve shortage of the vitamin Vitamin C, extremely 
important m normal nutncion, should be present m adequate 
amounts in every person’s diet regardless of his age. 

Vitamin C readily dissolves in water and is lost if the water 
used in cooking is discarded It is easily destroyed by heat and 
by boiling, especially when exposed to the air, and in an alkaline 
medium by the addiuon of soda Because tomatoes are espeaally 
rich in vitamin C and are very acid, this vinmin is not entirely 
lost in the canning process Baked potatoes also contain it be- 
cause It IS preserved by the potato skm Milk is poor m vitamin 
C, and whatever amount may be present is largely lost m pas- 
teurization Since a daily supply of vitamin C is cssentui, it 
follows that orange juicc or tomato juice should be added to the 
diet of babies Its best sources in the diet are raw fruits and vege- 
tables, particularly the atrus fnuts, Hus v itamin is so easily de- 
stroy ed that orange juice, if left standing in the ice box over 
mght, loses most of its vitamin C content. 

D is known as die **snac 3 chtac i icamin" because ir 
prevents nekets. Rickets causes abnormaliucs of the skeletal de- 
velopment (See page 50) Tlic rachitic infant develops such 
sjmptonis as restlessness, constipation, and anemia. If vitamin D 
IS markedly deficient, the child is apr to be bow-legged, flat- 
chested, to have poor posture and to be slow m development. 
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Vitamin D helps to control the uolizaaon of calcium and phos- 
phorus in the body, which, as we have seen, are essenaal m the 
development of the bones and teeth Although ic does not insure 
normal structure of the teeth and it is not certain to prevent 
tooth decay, on the other hand, it is probable that the develop- 
ment and maintenance of sound teeth are dependent upon an 
adequate amount of vitamin D in infancy and early childhood 
Pregnant women and nursing mothers require an abundance of 
vitamin D for aid m the growth of the baby as well as to 
protect the woman s own teedi from rapid decay 
Exposure to sunlight stimulates the development of vitamin D 
by means of the action of the ultta-violec rays on. the ergosterol 
m the skin (See page 50 ) It may be increased by irradiation 
wuh ultra violet rays m the foods which contain ergosterol, or 
irradiated ergosterol may be added to foods to supply them with 
vitamin D The ordinary foods, excepting butter and egg yolU, 
ate very poor or deficient m it For this reason during the winter 
months m temperate and arctic zones the diets of infants and 
young children should be supplemented with cod liver oil, hali- 
but liver oil, or viostcrol, a substance made from an irradiated 
ergosterol preparation These fish oils arc also nch in vitamin A 
HoNsever, administering vitamin D in this way does not wholly 
take die place of exposure to sunshine and does not offer all of 
Its beneficial effects Vitamin D is not destroyed by cooking and 
It can be stored in the body 

Vttanan E is the ‘anusterility vitanun” It was discovered by 
experimentation with rats which became stenle when deprived 
of It in their dice. It is so widespread in food that its lack is not 
bclict cd to be responsible for stenUty m human bemgs Ic is not 
dcstrojicd at ordinary cooking temperatures 

VujT/tin G, which is assoaated widi vitamin B and sometimes 
referred to as Bj, has been used by many auchonnes to designate 
that factor in foods which prevents the disease called pellagra 
Other authorities separate the pellagra preventing factor from 
vitanun G Pclbgra is characterized by pigmcntaaon or bronz- 
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mg of the skin on die wnsts and neck, sore moudi, diarrhea, 
■weakness, and nicnral disturbances Among die besc sources of 
the pellagra preventing factor arc brewers yeast, lean beef, liver, 
fresh peas, turnip greens, milk, and tomato )uicc Pellagra is fre- 
tjuendj found among the inmates of msututions where the sup 
ply of food is restricted and m the families of underprivileged 
groups It IS present in Europe and Asia as well as in the southern 
section of die United States among groups of Negroes and poor 
w lutes 

Vitamin G is called the poor mans vitamin' because it is 
frequend) lacking in die diets of the low income groups all over 
die world, since its best sources are among the more expensive 
foods— eggs, milk, and lean meats Rclauvc shortages of ic cause 
loss of weight and appetite, weakness, arrest of growth, digestive 
disturbances, and nervous depression 


SOME FOODS CONTAINING VITAMINS* 


KEV 

\— small Quanuty 
W-a good source 
■\XX-an excellent source 

A B C D G 


CcKEALS 

cotnmeal yellow 
wheat, germ 
Dairy Products 
butter 

cheese American 
cream tliin 
milk whole 
egg 

Fisii AND Meats 

OJStCfS 

salmon canned 

kidney 

liver 

meat, lean 


V\ X\ 




\x\ - 
\w - 
\\ - 
w \\ 
\\\ \\ 


\N 


■CO. 


\ 

N XX\ 

XX \v\ 


x\ \x 
\xx - 
x\ \x 
\x\ x\ 

XX 


\ 

- XXX 

x\ 

XXX \ 


\xx 

XXX 

\xx 


» Adapted from Food Values of Portions Cottrmonly Sen ed compJed by 
Anna D Bowes and Charles F Church copyrighted 19^ by the authors, 
and from buUctms of U S Department of Agriculture The dash indicates 
that the substance is Jacking or present in ncgl gibJe quanuty 
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A B 

c 

D 

G 

Feuits 

apples 

X X 

XX 

— 

X 

banana 

XX X 

X 

— 

X 

blackberr es 

XX X 

— 

— 

— 

cantaloupe 

XX X 

XX 

- 

— 

cherries 

XX X 

X 

— 

— 

dates 

X X 

— 

— 

— 

figs dried 

X X 

_ 

— 

X 

grapefruit 

X 

XXX 

— 

XX 

erspes 

lemon 

X X 

X X 

XXX 

_ 

X 

orange 

X XX 

XX 

— 

X 

peach 

XXX X 

X 

_ 

— 

pear 

X 

X 

— 

x\ 

pineapple fresh 

X XX 

X 

_ 

X 

prunes, dried 

X X 

— 

— 

XXX 

stra vbcrrics 

X X 

XX 

— 


vs atcrmclon 

X X 

X 

— 

X 

Vecetasus 

asparagus 

XX XX 

XXX 

_ 


beans lima fresh 

XXX 

X 

_ 

XX 

beans string 

XX X 

X 

— 

X 

broccoli 

XXX X 

XX 

_ 

XX 

cabbage 

X XX 

XXX 

_ 

XX 

carrou 

XXX XX 



XX 

caulifiower 


XXX 


XX 

com canned 

X X 



X 

com, fresh 

X X 

X 

_ 

X 

dandcl on greens 

XXX XX 

X 

_ 

XX 

lettuce 

XXX X 


_ 

XX 

onions 

X 

X 

_ 

X 

peas, canned 

XX X 

X 

_ 

X 

peas, fresh 

x\ XXX 

XXX 

_ 

XX 

peppers, green 

\XX X 

XXX 

_ 

X 

potato s'Acet 

XXX XX 

X 


X 

potato whte 

X 

X 

_ 

X 

$p nach 

XXX XX 

XX 


XXX 

tomatoes, canned 

XXX X 

XX 

_ 

X 

tomatoes, fresh 

XX\ X 

XX 

_ 

X 

VriA.MI'i CoVCEJfTEATC 

codl \er oil 

XXX - 


XXX 


hal but liter oil 
brewf/’^ jesst 

XXX - 

XXX - 

XXX 

XXX 
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III. THE SELECriOX OF FOODS 


The (niergy value of foods. It will assist in obtaining a better un- 
derstanding of the fuel talue of foods, if wc compare the amount 
of energy that may be obtained from each of tlic nutrients diat 
are used for fuel. One pound of sugar or one pound of pure 
protein, when oxidized, will yield about i,Soo calorics, whereas 



one pound of butter funibhcs a litlle mote than twice that 
amount of enetuy. One pound of lard, which is pracncall, p.« 
fat, jiclds a hide user ^.ooo calories when butned. I" 
ing the amount of cnetgy contained in sets mgs of f<«d it should 
be temembeted that most foods am comixiunds of 
a fact which complicates any computanon of caloniic 
•Most foods contain w-aier and mineraU which cannot be 
Foods of plant orisin also contain cellulose which is no a • 
and absotLd by the .issues. It w possible .0 become so fanimar 
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with servings of food that the approximate numhec of calonM 
cootamed m them may easily be csaimtcd ivitli a considerable 
degree of accuracy 

Food reguiranents of dt^erenl rates of aciutty Food yielding 
about I1800 calories per day is needed for the basal mcubolism 
of a man of average weight— 13® po'inds In other words, his 
body oxidizes about half a calone an hour per pound of body 
weight, or twelve calories per pound in twenty-four hours in 
a resting condiuon Of course, if he is well, he is not m bed dur- 
ing the whole twenty-four-hour period Consequently, he needs 
more than the 1,800 calorics mentioned as a minimum 

"When a person becomes more active his fuel needs arc in- 
creased Even a slight extra cxeruon of changing hts posiuon 
from lying down to sitting up wiU result in his using about 20 
more calories an hour, and if he takes an hour’s walk, he would 
have CO add about one calorie per pound of lus weight to his 
food consumption or 150 calones, if he weighs 150 pounds 
It has been estimated that the man of average weight and 
sedentary habits needs 1,400 calones a day The average young 
person in college, who engages only m moderate exercise, needs 
from 2,000 to 3 000 calones a day An atlilcte dunng the foot- 
ball season, however, may daily expend energy equivalent to 
4 000 or more calories Lumberjacks and others engaged in hard 
labor may need food yielding from 5000 to 6,000 calories daily 
Factors determining food needs Different factors which deter- 
mine the number of calones of foods needed by different groups 
of people are the following age, sex, weight, basal metabolism 
rate, occupation climate, and general condition of health 
Dunng the rapidly growing and active periods of childhood 
and adolescence, the body needs a larger amount of food in pro- 
portion to size than at other tunes Men need somewhat more 
food than women since as ft group they are more active, their 
lung capacities are somewhat greater, and their musculature bet- 
ter developed There arc, of course, exceptions to this generali- 
zation A large individual usually needs more food than a small 
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NUAIBER OF CALORIES IN AVERAGE SERVINGS OF 
COMMON POODS* 


hp —heaping 
tsp -teaspoon 


ibsp —tablespoon 
E P— edible poruon 
diam —diameter 


Ntmiber 

Cereals 

bread, white, t si av 78 

bread, ^\hole wheat, i si av 74 
com flahes, 1 c 115 

oatmeal % c cU 119 

nee, white, J, c ck. 105 

cracker, graham 41 

saltine, i" sq 17 

Dairy Products 

butter, I sq, i" 77 

cheese. Airier iK'cube tji 

cream, thit], 1 tbsp 30 

cream, heavy, i’< tbsp 
whipped j7 

milk, whole, t 8 oz glass 166 

egg, 1 med 75 

Fish and Meats 

ojstcrs, raw, 4-d 50 

salmon red, canned, 'Ac 75 

beef, round, lean, 3 oz 133 

beef, sirloin i small steak 241 

chicken h breast or i thigh 
lamb chop, broiled >79 

Jjvcr, bccL a oz. 73 

pork chop, lean, i med 252 

Fats 

olive oil I tbsp >26 

oleomargarine, 1 tbsp >05 

lard 1 tbsp >26 

majonnaisc, 1 tbsp tot 

Vegetables 

asparagus, 4 to 5 pcs cJ 10 

beans lima iresh, c ck 124 

beans lima, dried, 14 c ck 99 


Number 

VcGCTAOLES CoTumueii 
beans, string, 14 c ck 42 

beet greens, H c ck 3j 

broccoli 14 c ck 37 

cabbage, 14 c ck 32 

cabbage, f4 c r 16 

carrots 14 c ck 45 

com fresh, i car, 5 lot 

onions 3 med 49 

peas fresh 14 c too 

peas, 14 c canned drained 47 

pepper, I med r 29 

potato white, I med boded 
or baked 83 

powto, sweet, 14 large 123 

spinach 14 c ck 24 

tomato, fresh i med 21 

tomatoes canned, 'i c 22 

Fruits 

apple, I small 63 

applesauce 'A c scam 127 

banana i small 99 

ciantaloopc, E. P^ 14, 414" 
diam 27 

chemes, fresh to 23' sniaJJ 78 

dates 3 4 stoned 98 

dried, 2 3 med 90 

grapefruit, 14 med E P 47 

orange, i med 49 

peaches, canned, 2 halves 47 

peach, fresh, I med 31 

pears, canned, 2 halves y 6 

pear, fresh, i med 63 

pineapple, canned, i si ’«* 
thick 9<S 


* Adapted from Food Values of FosUons Commonly Sened, compiled by 
Anna D Bowes and aiarlcs F Church, copjnghtcd 1937 °y authors. 
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Number 


FfttiTS Continued 
prunes, dried unsweetened 
5 ck^ I tbsp mice 151 

strawberries 10 large 39 

watermelon E P I’xa^* 
xi/i" 30 

Nuts 

almonds cl ocolate 4 to 8 100 

almonds salted 10 to 11 100 

almonds, shelled n to 15 97 

peanut butter 1 tbsp scant 91 

peanuts roasted 16 to 17 nuts 83 
pecans 12 halves 110 

walnuts Englsh 8to to halves 107 
Slcaks 

com syrup 2 tbsp scant tot 

hone) 2 tbsp scant 98 

molasses i tosp hp 86 

sugar brown t tbsp rounded 57 

sugar white i tsp 20 

Snerrs 

chocolate milk bar 6/i*xt' 

531 


Number 


Sweets Continued 

chocolate fudge i" cube 9} 

chocolate sauce lA tbsp 100 

chocolate mint i i’» diam 40 
gum drops 3 large diam too 
jelly fruit 1 tbsp hp 94 

marmalade i tbsp hp 10a 

Desserts 

cake angel i med piece 133 

cake chocolate layer i med 
p ece iced 359 

cake cup iced i mod ilS 

cake sponge i med piece 153 

doughnut 1 med 184 

griddle cake i small jli' 
d am 65 

cooke oatmeal i 3" diam ta4 

gelatne lemon Ac 78 

ICC cream chocolate A qt *50 

pie apple med piece 394 

pie lemon meringue ^0 med 
piece 346 


one The metabolic rate is also a factor in determining the amount 
of food needed, for the amount of energy expended increases 
with the rate of oxidauon 


People engaged in occupations that demand large amounts of 
energy in muscular activity also need more food than those liv- 
ing sedentary li\ cs Climate influences diet For example, people 
liung m cold regions consume more fat than those living in 
milder zones Finally, the physical condinon needs to be con- 
sidered in the selecuon of foods The man m good health has 
s e^ dilTcrcnt tcquiremems from one who is sick or convalescent. 

GcuCTal culena for selecting foods Tlic intelligent selecuon 
of foo^ IS one of die fundamenully important factors in attam- 
mg an nuinuining good health It is based upon an understanding 
of the caloric s aloes of different foods and an approximate 1 notvl- 
c jC of the amount of energy one uses in his cscryday living 

Certain standards hate been sec up by nutnuonists by means 
of Mliieb one maj judge if he is getting a diet adequate to meet 
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his needs Tliese are based upon a normal rate of growth for 
children, and upon certain approMmate w eights for adults The 
norms ha\ e been determined by obser\ ations of many thousands 
of individuals An adequate diet for children consists of foods 
tliac will make possible a rate of growth which compares favor 
ably with the norm for otliers of the same age, sct, and ph)sical 
build Adults m good health who keep approximately the aver- 
age weight for their build and t}pe over a period of years are 
considered to be meeting desirable food standards 
Many data have been collected bearing upon what may be 
considered normal w eight m relauon to sex, age, and height Such 
findings should be regarded as flexible, and not as rigid standards 
to be reached at any cost, as diey were a decade or so ago The 
weight which is “normal” for one person of a given age, sex, 
and height is not the opumum weight for all others m the same 
group A 10 per cent vanaaon from the average m cither dirco 
aon does not indicate, as a matter of course, real ov ervv eight or 
underweight and is, therefore, not necessarUy a cause for worry 
Some persons have much heavier bones than others and there 
is a wide variation in what is natural for different people in the 
w ay of phv sique, some being of stocky build, others of medium, 
and sail others of slender build Heredity, undoubtcdlj, has much 
to do w ith determining ph} sical type 

Since supplymg tlie body with the different nutrients in Proper 
amounts and proportions must be accomplished by the 00 s 
which are available and which we can afford, the pro ° 
a sausfactorx' diet may be somewhat compbeated In 
vou mav be able to transpose the figures of calonw needed per 
pound of body w eight, and the proportion of the different foo 
nutnents needed into a pracncal ev cr) day diet for y ourse , some 


suc't'csuons may be giv en 

A bAniced diet A diet tihich contains the nec^tj 
in relamely die proper proportions is called a aoce e 
It Mould be theoretically possible to furnish the desirable num- 
ber of calones Mith propomooate!} a small amount of cooceo- 
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trated foods Of course nobody would be so foolish as to attempt 
to secure the proper amount of energy-giving food merely by 
measuring out a certain quantity of one parucular food and then 
eating that for a day’s rations If he did, he would quickly find 


Thin Intermediate Stocty 



Types of body builds 


that he would be unable to uulizc the food eaten There is need 
of balance and proporuon m the diet. 

The balanced diet contains a large amount of pro 
foods most of which do not have high caloric value and hen^ 
are not the pnnapal sources of energy The ^ 

are so named because the vitamins and miner s w ic ^ 
lutely essential for health are found in them in larger 
trauons than in other foods Some of them the 1“^ ' 
also contain cellulose which furnishes the bulk or roug g 
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essary for the proper functioning of tUc digestive organs and to 
prevent constipation They promote peustaUis, muscular uavc- 
like movements of the walls of the digestive tract which propel 
the food through it The protective foods arc milk and its prod- 
ucts, eggs, fruits, and vegetables Therefore, every day one should 
eat at least one green leafy vegetable, such as beet greens, spinach 
or cabbage, and some uncooked fruits and vegetables Lettuce is 
very valuable for its high mineral content as well as its vitamins 
Oranges and grapefruit are storehouses of vitamins and minerals, 
and milk should be used freely in some form every day, at least 
a pint for adults and a quart for cluldrcn 
Since most of our energy is denved from carbohydrates, they 
should make up the greater part of the diet There is some dan- 
ger, however, of eaung too much carbohydrate food Whole- 
some as bread and jam may be m themselves, it is possible for a 
child to get too much of them If too many sweets are used, 
the taste for the desirable fruits is frequently lost This is par- 
ticularly apt to happen with children Furthermore, when the 
body receives more sugar and starch than it can oxidize, these 
substances may be transformed into fat People who have a tend- 
ency to overweight should avoid concentrated sweets and get 
most of the carbohydrates needed for energy from fruits and 
vegetables 

In a balanced diet it is necessary to make sure we are getting 
complete proteins Again, milk is valuable for this purpose as are 
also meat and eggs The remainder of the proteins may be ob- 
tained from the vegetables, grams, and fruits which would natu 
ra y be found in a balanced diet The end products of protein 
metabolism are eliminated by the kidneys in the urine If the 
body gets more protein than it needs for tissue-building and re- 
pair, an extra burden may be put on the kidneys 

The acid-base balance of the body Some confusion, owing 
probably m large measure to misleading advertising, exists m the 
minds of many people about the supposed relation existing be- 
uveen the ‘ acidity” of foods and actdosis, a toxic condition of 
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the body It is true tiuc most foods arc acid fonwns or alUh- 
or bisc foniiiiis, that is, they yield acids or alkalis ^vhen utilized 
b) the bodj They produce one or the other of these end re- 
sults according to what compounds predominate in them How- 
ever, most foods produce both acids and bases in the body, 
although in their total effect the balance swings either one way 
or tlic other Both acid forming and base-forming foods are 
needed. A difficulty may arise if either kind of food is eaten 
in too great quantities over a long penod of time, but even then 
the body mechanisms can usually make adjustments that preserve 
the acid base balance This balance is maintained by neutralizing 
factors present in the blood and by adjustments made in the func- 
tioning of the lungs, heart, and especially the kidnejs It vanes 
during life less than i per cent 
When nc realize tliac all meats, bread, and sugar are acid- 
forming ate can easily see why there is a tendency for suh- 
stanccs hating an acid forming cITccc to predominate le neu 
trahzation of these acid products may put somewhat of a strain 
upon the body hut this is not nearly so great as many peop 
hchete A muted diet containing an abundance of tlie 
foods IS generally satisfactory 111 preserving the aetd base balan 
Allergies In the selection of foods many people should gi ^ 
careful attention to avoiding foods which set up a crgic reac 
uons TIvcsc reactions may consist of rashes, eczema, 
headaches, pains m joints, cramps, diarrhea, and symptoms r - 
sembhng colds There is probably not an arucle of food ^ 
docs not disagree with some people Allergic reacuons 
widely in their seventy from mild discomfort to e.\trem p 
and sickness , 

Allergies should not be confused witli mere ‘ 

eating which ought to be overcome However, sometim 
seem to be idiosyncrasies have a physiologica asis an 
allergies This subject has already been discussed m ^ 

asthma and hay fever (See page 157 ) Allergic reactions to food 
are probably more common than is general y rccOj, 
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just as skin tests and inoculauons to produce immunity arc being 
used in the case of hay fever, a corresponding technique is being 
employed in efforts to combat allergies to foods It has been esti- 
mated that 10 per cent of tlie population arc more or less allergic 
to different kinds of proteins 

The diet tn relation to 'i 4 ,etgbt Fallmg below the average in 
weight carries with it certain physical hazards which should not 
be overlooked A person who is much underweight should con- 
sult a physician Young women are especially subject to tubercu- 
losis Whether there is any connection between the amount of 
tuberculosis among them and their tendency to reduce is not 
defimtely known It is, however, a conservative statement to 
make that many women lower their vitality through unwise 
dieting Health authorities agree that, at least for the majority 
of people, It IS undesirable to omit brcal fast Energy is needed 
in the morning to meet duues and responsibilities, and to go 
without breakfast is to fail to furnish the readily available fuel 
tliat IS needed to create it To gain in weight one must cat an 
amount of food which yields more calories than arc actually 
used 

If one IS overweight and dieting seems desirable, it is a much 
safer procedure to consult a physician than to prescribe for one- 
self The way to reduce, of course, is to cut down on the num- 
ber of caloncs, while at the same time maintaining or increasing 
the amount of exercise A difficulty is that the additional exer- 
cise is apt to stimulate the appetite with the result that one tends 
to eat more than formerly The general principle to follow in 
reducing is to be sure that the diet contains sufficient proteins, 
minerals, and vitamins, while at the same time decreasing the 
amount of carbohydrates and fats 

All kinds of cliims are made regarding so caUed quick and 
safe ways of reducing Most of these methods either are of no 
use or they are actually harmful For example, certain patent 
concocuons for reducing contain thyroid extract, which has a 



195 


THE FOODS WE EAT 


marked effect upon the heart and which should be taken only 
under a doctor’s supervision (See page 125 ) 

Another easy method of reducmg, so it is claimed, is by using 
“fat absorbing” creams and lotions There is no evidence to in 
dicate that these accomplish the desired results Soil another 
method is the use of salts in hoc baths However, the heat of the 
water is more efficacious than its bnmncss Usually the amount 
of weight lost as a result of a hoc bath is quickly restored by 
drinking water 

There are nvo other rather commonly used methods of re- 
ducing, neither of which is efficacious nor safe One method is 
to take laxatives and the other certain food preparations e 
habit of taking laxauves is defimtely mjunous They are apt to 
irritate the limng of the digesave tract and often result m pro- 
ducing chronic consapaaon The food preparaoons contain very 
little nounshmenc and usually sell at an exorbitant price A can 
of one of the better known \anetics sells at one dollar, ut con 
cams somcdimg Uke five cents’ worth of food A person makmg 
a meal of a spoonful of this sort of food usuaUy rnakM up for 
It later by ather eating becwcen meals or eanng hca y at t 


next meal , 

Data from life insurance companies mdicate that it is esir 
able for most young people in the late teens or ear y 
to secure plenty of nourishing food even to the extent 0 emg 
somewhat overweight. On the other hand, statistics ow 
after middle life a person who is somewhat underiv eight is ap^ 
to hve longer than one who is overweight and also, c^ 
what lesser degree, than the person of average ^ 

not hold true for one who is very much underweig ^ 

Weight person is runnmg a considerably greater ns o 

of the heart, blood teasels, and Indnej-s, nhereas one nho n 

markedly underweight is more ape to be a vicom o ™ 

Tie rare of food! Many foods which may arme in the hom 

m wholesome condition will spoil very quickly 1 t ey a 

- - • the home is the par- 


cared for properly The care of foods m 
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ticular responsibility of the housekeeper, but at times it may be 
the concern of every other member of the family as well All 
foods are perishable, but some arc much more so tlian others 
and are classified under that name Their palatability and health- 
giving qualities depend m large measure on the care they receiv c 
Foods are of four types perishable, dry, baked, and canned 
The perishable foods are milk and milk products, cooked and 
uncooked meats and meat products, eggs, fats, and most fresh 
vegetables and fruits Milk and milk products and the meats 
should be kept at a temperature lower than 45“ F Eggs, fats, 
and the vegetables and fruits, with certain exceptions, should be 
kept at temperatures below 50" F The excepuons are apples, 
grapefruit, oranges, and the tuberous and root vegetables, which, 
however, should be stored m a cool place 
Dry foods should be preserved under conditions that will 
keep them dry They should be placed m covered containers 
for protecuon against insects and dust Those with distinctive 
flavors Idee tea, coffee, and spices should be kept m airtight 
containers Baked foods should be put m covered containers 
which are scalded and aired once a week Moist and dry kinds 
should not be kept in the same box since cereal products absorb 
moisture very quickly Cnsp crackers would not retain their 
crispness long, if kept m the same container with a moist cake 
Canned foods should be stored in a cool place If they arc in 
glass jars, they should be protected from the light 
Because mdk has so important a place m the diet and because 
it IS so perishable a product some special advice about us care 
should be added Milk detenorates quickly by the rapid repro- 
uction of bacteria unless kept in a cool place, and such deteriora- 
tion has been the cause of much of the sickness and many of the 
deaths of infants suffering from intesunal disturbances While the 
pasteunaauon of milk destroys the disease producing organisms, 
it does not kill all the other forms of bacteria, some of which 
cause It to turn sour Therefore, to keep pasteurized milk as 
well as raw milk pure and sweet, its temperature must be kept 
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down to near freezing point, since the bacteria which are still 
ahve after pasteurization quicUy reproduce if the milk is not 
kept cold Merely keeping milk cold does not reduce the num- 
ber of bacteria already m it iMilk should be kept in the re- 
frigerator all the time it is not being used Fresh milk shou d 
never be mixed with old unless ic is to be used at once 1 
and cream should be kept covered m the refrigerator to keep it 
from absorbing odors and flavors of otlicr foods It s ou 
protected in every way from contamination with dirt and bac- 
teria The safest plan is to boil milk before giving it to a a y, 


even if it has been pasteurized 

Cmsame agent! m food spoilage Foods may bo made “ 
eat by various causauvc agents yeasts, molds, insects, ro e , 

weevils, ammal parasites, and bactena 

V casts and molds ate microscopic plants which grot ^ 
rapidly under the right condiuons of temperature, 
light Moist foods Upt in warm dark places =■« ^oiab e o 
their growth Both yeasts and molds serve useful V; 

the preparation of certain foods, as, for example, yeas ^ 
making and molds m adding flavor to some c eeses ^ j 
cause the detenoration and spoilage of certain TP® ’ 

changing their flavor and texture Yeasts may cause 
taming sugar, such as fruit ,uices and canned or ^ 

to leLitl ^hen part or all of the sugar is ch^nS®^ ” ^ 

and carbon dioxide iMoIds appear on foods as powdeiy g 
going them a characteristic taste and odor u-r-rpm of 

Fhes breed m filth and may be the carriers of the 
typhoid fever, dysentery, and tuberculosis - 

destructive of millions of dollais xvorth of food stu T 

>ear Rats spread bubonic plague, a xety serious 
appears m epidemic form and has taken mi mns o 
Weevils appear in cereal products, dried fruits ^ 

and nuts which have been kepr for a ong 
weather They are hatched from eggs laid by ms 


fested macenals or in their contamers 
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The animal parasites, trichina and tapeworms, are sometimes 
found in meats Rigid government inspection of meats at pack- 
ing plants has made the commercial product comparatively safe 
There is considerable danger of mfection from home dressed 
meats and from uncooked meat preparations, such as sausage 
Harmful bacteria of various kmds may get into foods and 
make them unsafe for human consumption We have just spoken 
of the contamination of foods by earners of the bactena which 
cause typhoid fever and some of the other infectious diseases 
Other types of bactena may also get mto foods, mulaplying m 
them and producing dangerous poisons, especially if they arc 
not kept at sufficiently low temperatures to arrest their growth 
The eating of these foods causes senous illness and, in the case 
of poisons produced by one specific type of bactenum, fre- 
quently results in death 
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THE DIGESTIVE PROCESS 


I STRUCTURE, FUNCTION, AND CARE OF THE DIGESTIVE 
ORG VNS 

The mca7img of digestion Digcsiion is the process of prepanng 
food to enter the blood Water, dissolved salts, an g ucosc o 
not need to undergo any change to do tins Protein, ats, an 
the other carbohydrates except glucose have to be changcu 
chemically by the digestive juices before they can c uti izc 
by the body The molecules maUng up most of our foods ar 
too large to permit them to pass through organic mem 
Tlicy have to be split or brol en up into smaller molecule i 
order that they may pass into the blood stream m t ic ua s o 

the small intestine The process of breaking down oo 
into simpler ones is accomphslied by enzymes, ^^\nc\^ arc organic 
substances capable of bringing about chemical changes in other 
substances witliout themselves being altered m tic process 
The digcsti.e system consists of the follossing pans (i) 
continuous tube, the jlmicsiury eesijl or dtgesu^i. tree , 
ftse to thtm feet long m the aJult. sshieh begins st.th 
and ends with the rectum opciung to die cuenor ^ ® 

JWiJ, and (2) ccnain glands winch emptj * 
through ducts or tubes into the ahinentar} cana i i,non 
arc the saluarj glands, the lucr. and the 
tlicre are glandular cells m die walU of die food tube mdf 
which secrete di’cstivc juices 
Tlte pr,ne,pal ^atts of the alnnentarj canal, '> 

and the anns are gtsen the fo'losstng na.nts and 
order inenttoncd ( .) the gullet, or e«.pha^m (:) *e s^onue . 
sslneh IS situated m the abdominal easits a httic helots the dta 
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phragm, (3) the small intestine, which is about twenty feet in 
length, and (4) the large intestme The large intestine begins 
in the lower right-hand side of the abdominal cavity and consists 
of the following parts the caecum, to which is attached the 



The alimenury tract 

appendix, the ascending colon, the transverse colon, the descend- 
ing colon, the sigmoid flexure, the rectum, and die anus 

Foods arc digested m the mouth, stomach, and small intestine 
By the umc the digested material reaches the large mtesone most 
of the nutntne substances m it have been absorbed, although a 
considerable amount of •uatcr suU remains, a large part of ^\hlch 
is absorbed m this part of the alimentary canal The feres, 
''Inch IS the name given to the residue, is passed out of the body 
through the anus 
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The development of the teeth The first step in the digestive 
process is the mechanical one of mastication, or chewing, which 
breaks the food into piruclcs small enough for the digesme 
]uices to work upon easily Because the teeth perform tlie first 
act in the digestive process we shall describe them before study- 
ing the otlier organs of digesuon Smee we have only two sets 
of teeth, tlie wise person gives tliem the best of care for faulty 
teetli make the proper mastication of food either difficult or im- 
possible, and they are much more suscepublc to decay and other 
disorders tlian sound teeth The condition of our teeth has an 


important effect upon health 

The I ind of teeth we have was determined in large measure 
before we were bom and dunng the early >c3rs of life This 
IS owing to the fact that tlie body must receive an adequate 
supply of the materials of which teeth are made during the 
period in which diey are being formed Many cxpenmcnB have 
demonstrated that the essenual substances are the minerals, cal- 
cium and phosphorus, and the vitamins, A, C, and D E\pcctanc 
motlicrs should be especially careful to cat food containing an 
abundance of these materials, and dunng the first few > cars of 
life they are needed in large amounts (See page 109 ) n ac , 
since the teeth need nourishment, as do other parts of the body. 
It would seem reasonable to assume that diey may e wea c 
by nutrmonal deficiencies at any unic in life and strengt icne 
by a proper diet, although the cntical period is that m which 


diey arc bcinij developed , 

The structure of the teeth The tccdi arc set in sockets in die 
bones which form die )aw Thej arc not a part o t itsc o , 
but are held m place by cementian, a substance resembling 
Tlie CTOvm of the tooth consists of the part tut can c 
plus a small ponion extending below die gum ovenn^ 
la>er of enamel, the hardest substance m the bod>, comp 
almost entirely of calcium phosphate and ca cium car 
because of some disorder, the gum recedes, a part of c twt 
which cannot normally be seen comes into view, caposm^ 
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of the enamel and frequently some of the cementum as well. 
The root is the part of the tooth below the crown. 

Most of the interior of a tooth consists of a substance called 
dentine, which also resembles bone, but is harder. The dentine 
surrounds the pulp cavity which contains blood vessels and 
nerves, and also tlve root canal, a continuation of the pulp cavity 



through which the blood vessels and nerves pass. Thus tlic lin- 
ing cells which help to compose the tooilt arc brought into re- 
lationship with other parts of the body and receive nourishment 
and oxj’gcn and arc able to get rid of the products of their 
metabolism. 

Tlic permanent or second set of teeth numbers thirty-two. 
Starting from the middle line of the front of each jaw and pro- 
ceeding toward the back of the mouth, tlicre are two incisors, 
one cuspid, two bicuspids, and three molars. There arc twenty 
teeth m the first or temporary sec Babies usually “cut” or erupt 
their first teeth, the two middle lower incisors, at about the age 
of six or eight months. These arc followed in the next few 
months by the four upper incisors. Dentition of the “mUk” 
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teeth continues until about the age of uvo and a half years 
These teetli are in the gums and fairly well formed when the 
baby is bom After tliey are erupted the permanent teeth begin 
to develop below tliem The first teeth are shed as tlie second 
teeth are ready to erupt If dentition is normal, this period of 
eruption continues from about the age of six to twelve years, 
with twenty-eight teeth in all being cut The four third molars, or 
“wisdom" teeth, usually are erupted between the ages of seven- 
teen and uventy-five years 

It IS a mistake to think that the first teeth do not require any 
special care because they are temporary It is very important for 
the health of the permanent teeth that the temporary set should 
be sound and not lost prematurely Tliey help to regulate the 
eruption of the second set, assisting them to come in straight 
and in correct alignment The latter are apt to come in irregu- 
larly if many of the first tectli are lost before tlic second teeth 
arc ready to erupt A child should be taken to a dentist rwicc 
a year to hate liis teeth inspected and cleaned from the time he 
has his complete see of first teeth 

Dental canes Dental canes is the name given to ordinary tooth 
decay It is the most common type of trouble widi teeth 
Although the causes which predispose an individual to this dis- 
order arc not all thoroughly understood, observations tend to 
show that cancs is less likely to appear m the teeth of people 
who have a satisfactory diet, that is, one which contains the essen- 
tial minerals and vitamins In fact, there is evidence to indicate 
that a dice adequate in these respects may establish a resistance 
to decay in tcctlt that were onginally defective. 

A dcfiaency of tcetli building matcnals in the diet will cause 
tlic teeth to be soft and irregularly formed They are in a con- 
dition more susceptible to attack by bactena present in t ic 
mouth If food materials arc allowed to remain m the itt c 
crevices in tcedi or between them, bacteria grow in 
produce a weak acid, lactic aad, which may graduahy bnng 
about liic decay of the enamel, exposing the dentine, ncc t is 
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happens the bacteria can make more rapid progress since dentine 
decays much faster than enamel and since the bacteria cannot 
be dislodged 

Care of the teeth Although correct diet is believed to be the 
prime essential in the formation of teeth and in the maintenance 
of their health, there are certain other measures that should be 
tal en to safeguard them The teeth should be brushed at least 
at night before retinng and upon rising in the mormng Dental 
floss should be used to remove particles of food which may be- 
come lodged between the teeth where the brush will not reach 
Since the dentist can detect die existence of cavities long before 
one has a toothache and before the decay has progressed very 
far, a good rule to follow is to go to the dentist every six months 
for a thorough checking for cavities, and to have the teeth 
cleaned It is less expensive to have small cavmes taken care of 
than to allow them to become enlarged before attending to them 
If they are so neglected, it frequently happens that teeth have 
to be extracted and then bndgework, a denture, or a plate be- 
comes necessary When a dentist cleans the teeth he removes 
die tartar which comes from saliva and collects around the re- 
gion where the crown and root of the tooth meet If this is not 
removed regularly, it tends to accumulate and causes the gums 
to recede and become sensitive 

The cause of abscesses at the roots of teeth is not always 
known Sometimes they arc caused by bacteria that have been 
introduced into the root canal when the cavity m a dead toodi 
lias been filled Tlic danger of abscesses forming at their roots 
IS one of the mam reasons why many dentists always advise the 
removal of dead teeth It is gencraUy agreed that if a dead tooth 
IS allowed to remain m the jaw, it should be X rayed from time 
to umc, perhaps once a year, to be sure that no abscess has 
formed at its root. Tlic X ray photograph is frequently the only 
way to determine whether one is present An abscess may exist 
tor months and even years without causing pain Somcames 
these abscesses discharge through gum boils GencraUy speaking. 
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however, they do not give any definite local evidence of their 
presence, but dram into the blood stream spreading bacteria and 
perhaps producing secondary foci of infection 
Extravagant claims are often made over the radio and by other 
methods of advertising regarding the virtues of certain toodi 
pastes and mouth washes Most tooth pastes and preparations of 
liquids that are used m brushing the teeth leave pleasing sensa- 
tions in the mouth and stimulate one to clean the teeth more 
frequently In this respect they may serve a useful purpose How- 
ever, one can obtain just as good results, if not better, merely 
by using bicarbonate of soda to which may be added a little 
salt, or by using finely precipitated chall Some tooth pastes 
contain abrasives which may cut into the enamel and some 
liquids used as moudi washes are injurious since dicy irntate 
die mucous lining of the mouth No antiseptic liquids have been 
made that can prevent or cure halitosis or rid the mouth of all* 
or even the majority, of bactena that are normally present in it 
They do not prevent or cure pyorrhea, which is a condition 
characterized by the receding of the gums In advanced cases 
of pyorrhea the teeth become loose and fall out Negligence in 
the care of the teeth is a contributing factor Its cure is depend- 
ent upon treatment by a dentist 

Trench mouth, or Vmcent's disease, is a very infectious disease 
of the gums, caused by a specific bacillus The gums and some- 
umes the tonsils and mucous membranes of the throat become 
ulcerated and bleed Tins disease may be cured in a short time 
by proper treatment by a capable phjsician 

The physiology of digestion Tlic first of die digestive juices 
'\uh whicli the foods come in contact is the sab.a of the mouth 
Tins juice is manufactured in three pairs of glands located near 
the mouth cavity and flows through ducts which emptv into it 
It has a slightly alkaline reaction which helps to protect the teeth 
from the effect of harmful bacicnal action It moistens the food 
and makes it slipper) so that it more casil) passes into tic 
esophagus 
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The saliva, which is almost entirely water, contains an enzyme, 
known as ptyalm, which produces a chemical change in starch, 
turmng it into dextrin Although the digestion of starch is begun 
m the mouth, it is not completed until after the food reaches 
the small mtestine Food should be well masticated, not only to 
break it up effectively but m order to permit time for the saliva 
to start the digestion of starch The flow of saliva is stimulated 
by the presence of food and also by psychical factors, such as 
pleasing food odors or the sight or even the thought of food 
when hungry During masncaaon the food is gradually formed 
into a small mass, or bolus, with the aid of the tongue and 
swallowed 

Since the trachea opens into the throat cavity immediately m 
front of the esophagus, one may wonder why the food docs not 
frequently go down the wrong tube It seldom docs because the 
opening into the trachea is automatically closed m the act of 
swallowing by a structure called the epiglottis If food does hap- 
pen to enter the upper part of the trachea, it is usually expelled 
at once by a paroxysm of coughing or choking After the food 
enters the esophagus it passes down to the stomach by means 
of peristalsis, which we have previously referred to as wavclike 
contractions and relaxations of the muscles in its walls 
When food enters the stomach, digestion is continued by 
means of the gastnc juice which is manufactured m the walls 
of the stomach This )uice contains the enzymes, pepsin and 
rermm, as well as hydrochloric acid which creates the acid me- 
dium necessary for the work of these enzymes Like the other 
digestive juices, it consists pnncipally of water The pepsin acts 
upon proteins, bringing about the first steps m their digestion 
Renmn helps to digest any milk which may be present. Fats are 
acted upon in the small intestine The digestion of starch con- 
tinue for a umc, but it is usually stopped within half an hour 
by the effect of the acidity of the gastnc juice The hydrochloric 
acid di^olve mineral matter and cellulose which may be present 
m the food It also helps to destroy any harmful microorganisms 
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Dunng the tune the food is m the stomach it is broken up 
into soil smaller parades and thoroughly imxed wth the gastric 
juice by gentle moaons of its walls It is about the consistency 
of thick soup when it is forced into the small mtestine in a 
senes of mtermittent spurts by the wavelike contracnons of that 
part of the stomach walls which is adjacent to the mtestme It 
passes out through an opening resulang from the relaxation of 
the pyloric sphincter, a nng of muscle situated at the juncaon 
of the stomach with the duodemnn, the first part of the small 
incestuie This muscle is contracted dunng most of the ame that 
stomach digesOon is proceeding, but ic relaxes at internals, thus 
permittmg the food gradually to be mo\ed mto the intesonc 

The length of tune the food remains ui the stoimch depends 
on several factors, such as the nature and size of the meal and 
the emoaonal condiaon of the individual It normally remains 
in the stomach from one half to four or five hours after eating 
Proteins and fats are retained longer than carboh) dratcs. IVhen 
the food reaches the small intesane ic is met b) certain juices 
^vhIch complete the work of digesaon These are the pancreatic 
juice, secreted by the pancreas, an organ which lies back of 
the stomach, the intestinal juice, secreted by certain cells in the 
wall of the mtestme, and the bile juice, made by the hvcr Part 
of the biic juice is stored m the gall bladder until needed 

The pancreauc juice and the bile juice are empued into the 
small intesane near the stomach The pancrcaac juice contains 
several different kmds of en2>'mcs One of these completes the 
digesaon of most of the proteins, reducing them to ammo 
acids. The rest of the proteins are acted upon bj an cn^me in 
the mtestmal jmee which also changes them mto ammo aads. 
Another cnzjTne of the pancreauc juice with the aid of the in- 
tcstmal juice completes the digesaon of starches and sugars, 
finally changmg them mto glucose The fats arc digested bv 
the joint acaon of the mtcsunal and pancrcaac juices facilitated 
b\ the alkaline medium of the bile juice. 

The large intestine The residue of the food passes from the 
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small intestine into the large intesone from which it is excreted 
Since this part of the ahmentary tract serves as an excretory 
organ it will be treated later in the chapter which deals with 
excretion 

The purpose of all of this activity of the digestive juices is, 
as we have stated, to transform the insoluble nutritive materials 
into substances that can enter the blood Tlie passage of these 
nutrmve substances into the blood or lymph through the walls 
of the ahmentary canal is called absorption 
Absorption Most of the absorption of the nutrients occurs in 
the small intestine By the time Jie mass of matcnal has reached 
the large intestine, practically all the digested substances have 
been absorbed from it There is left to pass into the large in- 
testine the nutrients which did not happen to be digested, in- 
digestible matenals like cellulose, cenam other substances such 
as bacteria, and cxcreuons by the liver and large mtesune 
The inner walls of the small intestine are convoluted, or 
thrown into ndges or folds upon which there are great numbers 
of microscopic fingerlike projecuons called jillt The villi greatly 
increase die area through which nourishment may pass into the 
blood The blood in their capillaries is separated from the food 
mass in the intcsune by only a thin membrane through wluch 
the digested proteins and carbohydrates, along with the dissolved 
salts and some of the water, are absorbed The blood flowing 
from the mtcstincs goes dirccUy to the liver, where part of the 
glucose is stored as glycogen, to be returned to the blood later 
as glucose and used in the cells where needed (See page 119) 
e ammo acids, salts, and water arc earned to the ussues where 
th^ arc used largely for processes of budding and repair 

ic digested fats reach the blood by a more devious route 
ihc). enter the heteah, ducts m the center of the viUi which 
connect with other larger ducts, all of which empty into the 
vmpiaiic s)sicm (See page 48) Since the contents of the 
vmp atic sjstcm arc dischaigcd into a vein near the heart, the 
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digested fats eventually enter the blood and, by this roundabout 
route, are also made available to tissues all over the body. 

The emotions in relation to digestion. Pleasant companions at 
meals and attractive surroundings and scr\’icc help to create a 



situation in ^^hich tlic various juices How more freely and die 
gentle motions of the stomach, which help to mix the food xuth 
the gastric juice, proceed with a high degree of c icicnc). tc 
odor and appearance of attractuc food not onl\ resu t 
ing the mouth water when one is hungr>-, but the stoimch also 
begins to secrete the gastric juice. Tlicrcfore, when food is swal- 
low ed stomach digestion can begin immediately. 

Tlic reserse of these statements is also true. Any unpleasant 
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happening while eaung, or badly prepared unattractive /ood, 
may take away ones appeute and interfere with digesuon In- 
tense arguments at meals frequently result in attacks of mdi- 
gcscion It IS sensible to give a little forethought to making 
caong pleasant and attractive One cannot always avoid unpleas- 
antness, but generally speaking this is possible Tension, worry, 
and fatigue interfere with digesuon They create an emouonal 
disturbance which prevents the proper manufacture of digestive 
juices and tends to stop the muscular activities of the digestive 
tract It IS foolish, therefore, to cat heartily when one is over- 
tired In fact, the sensible thing to do is to rest for a short time 
before eating Many cases of indigesuon arc owing to nervous- 
ness and worry Here again we liavc an example of the impor- 
tance of being able to relax It has been found that loud noises 
interfere with digesuon Recently many restaurants have been 
made much more attractive and hygienic by installing sound- 
absorbing surfaces on die floors, walb, and ceilings 
Experiments have been performed on dogs and cats to ob- 
serve the cfTccts of dilTcrcnt kinds of emouons upon tlicir diges- 
tive processes The motions of the walls of the alimentary canal 
can be seen by means of the fluoroscopc, which is a device for 
observing shadows cast by objects in the patli of X-rays upon 
a specially prepared screen It has been observed that when a 
strange dog is brought near a cat which is enjoying a meal, the 
cat stops eating and the gentle churning moi emena of its stom- 
ach cease WHicn the dog is taken away the cat regains its com- 
posure and digestion proceeds normally An investigation of a 
similar t)pc was earned on among some students. Its purpose 
was to determine how long an interval of umc elapsed before 
the meal began to leave the stomach and enter the small intestine 
At first the students were made nervous by ilie technique cm- 
ploved in the observauons, and digestion was retarded As they 
became accusiomcd to the expenments it was found Uiat the 
food left their stomachs ar slioncr intervals, which indicated that 
digestion Was proceeding nomull) 
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II DISORDERS OF THE DIGESTIVE S\ STEM 

Indigestion is a general term frequently applied to conditions in 
uhich there arc symptoms of discomfort, flatulency and pain in 
the abdominal region For some reason one or more of the in- 
tricate processes occurring in the digestive tract fails to funenon 
normally Indigestion frequently is not assoaated with any par 
ticular disease but may be caused by indiscretions in choice of 
foods, Q\ creating, eating hurriedly, caang when o\ crtired or ner- 
vous, and by allergies and infected foods Chronic indigestion 
should not be neglected because it may be a s}mptom of a 
serious disease like appcndicms, stomach ulcer, or cancer It is 
always a cause for consulting a physician 

Food poisoning Cases of food poisoning arc constantly oc- 
curring, especially in liot weather They are caused by bacterial 
infection of special types of foods and arc of two kinds, de- 
pending upon die nature of the causative organisms general 
food poisoning and botulism Bacteria of the cnteriudis group 
are the most common causative organisms of general food poison- 
ing Staphylococci that produce a soluble to\in have also been 
found in foods which have caused acute illness a few hours after 
eating Sjmptoms of this general type of food poisoning are 
vomiting, diarrhea, and abdominal pains They are usually fol- 
lowed by complete recovery 

Many cases of this poisoning occur from the eaung of whipped 
cream and custard products which have been contaminated by 
bacteria when tliey were being made or distributed and which 
are not kept properly refrigerated Cold meats and flsb, sand 
wiches made with meat or flsli fillings, and salads also require 
proper refrigeration and protection from contamination Picnics 
and all day automobile trips witli basket lunches are occasions 
sometimes followed by food poisorung from these sources 

People should refuse to buy prepared foods of dus kind unless 
they are under proper refrigeration at the ume of purchase If 
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possible, they should have some guarantee that they arc produced 
under sanitary conditions which would include cleanliness of 
the premises, physical examination of the food handlers, sterili- 
zation of equipment and correct refrigeration WJicn foods of 
this kind arrive in the home, they should be put m the re- 
frigerator at once 

Botulism Botulism is the name of a senous type of food poi- 
soning caused by tlie bacillus botulinus Ic is found in soil prac- 
tically all over die world Tlie bacteria produce a poison which 
IS very dangerous They grow in the absence of air and light. 
The disease results from eating improperly canned vegetables, 
meats, and fish Its symptoms are loss of ability to swallow and 
talk, rapid pulse and subnormal temperature, constipation, weak- 
ness, and difficulty with vision There is rarely any pam The 
symptoms develop w'lthm forty eight hours after eating the poi- 
sonous food Botulism is fatal in over do per cent of the cases 
Fortunately it is rather rare, such cases as do occur are mostly 
because of improper home canning There has been no case of 
botulism from American commercially canned food m several 
years The bacteria are destroyed by thorough sterilization The 
poison Itself is destroyed by boiling Home canned foods are 
reasonably safe after they have been boiled for 30 to 45 minutes 
after their removal from jars or cans Usually the infected food 
shows signs of spoilage, but not always If suspected, food should 
not be even tasted until it has been boiled Adequate education 
of housewives m newer methods of home canning is necessary to 
prevent this disease 

Cancer Cancer may attack any part of the body, but in ap- 
proximately one third of all die deaths from this disease the 
stomach is the organ affected It is more apt to prov e fatal when 
It attacks an internal organ such as the stomach or lungs than 
when It appears upon the skm or some tissue near one of the 
body opemngs This is partly because it is frequently not dis- 
covered in the early stages and partly because it is not so easily 
treated 
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Cancers are most likely to occur m the stomach, the breasts, 
the uterus, the skin, or the bps More women are attacked by 
this disease than men At present in the Umted States about 
80,000 women and 60 000 men die of cancer every year A com- 
plicating factor in diagnosing a cancer of the stomach is that 
ulcers may give rise to the same sort of symptoms as those pro- 
duced by a cancer, thus delaying its correct treatment 

The methods employed m the treacmenc of cancer depend 
upon Its location If it is a surface growth or near the surface, 
surgical removal or radium may be used If it is deep seated, 
X rays or surgery are the most elTccuve methods of treatment. 
No kind of drug is known that will cure cancer Massage is not 
only of no use, but actually dangerous since it may result in 
further irritation and cause the disease to spread to other parts 
of the body It cannot be repeated too often that the only 
known methods of control of cancer arc early discovery and 
complete eradication 

Stoimcb ulccTt An ulcer in the stomach is an inflamed area 
Avhich is irncsKd by the hydrochloric acid TJie tissue, which 
IS killed by the process of indammauon, is digested by the pepsin 
of the gastric ;ujce )ust as a piece of mcac would be. This acoon 
of the gastric juice makes it difficult for the ulcer to heal It is 
also difficult to treat because the affected part cannot easily be 
rested and it is constantly being irritated by the presence of the 
gastnc juice Someumes the ulcer actuallj forms a hole through 
the wall of the stomach, when an immediate operauon is neces- 
sary Alorc commonly scar tissue is formed at the base of the ulcer 
which prevents a perforation of the wall of the stomach Ulcers 
may also form in the wall of the duodenum close to its junction 
With the stomach For the treatment of these gastnc ulcers the 
phjsician usually recommends a diet consisting largciv of milk 
and cream 

Appendicitis Tlic appendix is located in the lower right hand 
side of the abdominal cavity It is attached to the caecum, tlic 
name given to the pouch that forms the beginning of the Urge 
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intestine It is at present of no known use, although it is believed 
to have served some useful purpose to the ancestors of man some- 
time m the remote past It is an illustration of the so called ves- 
tigial organs of the body (See page 59 ) 

Today the appendix is not only useless but a potenual source 
of great harm m the body Appendicitis is the name given to 
the disease resulting from its inflammaaon The symptoms of 
appendicitis are usually severe pains m the abdomen, which ate 
generally but not always accompanied with nausea and vomiting 
and with a slight rise in temperature The pains are not always 
in the region of the appendix Anyone suffering from severe ab- 
dominal pains should call a doctor and go to bed Under no cir- 
cumstances should he take a cathartic because it irritates the in- 
testinal tract and makes ic more likely that the appendix will 
rupture 

The doctor usually has a blood count made immediately by 
means of which he can obtain additional information as to tlie 
probability of appendicitis (Sec page 81 ) When all the symp- 
toms of the patient and the findings of the blood count pome 
to the probability of an infected appendix, it is the part of wis- 
dom to have the operation performed as quickly as possible Less 
than I per cent of those operated upon m the first day of an 
attack of appendicitis die of the disease, whereas if there is a 
delay of four or five days the chance of a fatal result is increased 
more than ten fold The danger is that the appendix may rup 
ture and liberate bacteria and their poisons into the abdominal 
cavity In this event the condiuon of the sufferer becomes much 
more serious because the membranes of the abdominal cavity 
become mffamed and che infeectaa is spread Fentomtir, as this 
condiuon is called, has a much higher mortality rate than ap- 
pendicius 

Typhoid fever Among the more senous disorders which at- 
tack the body by way of the alimentary canal, typhoid fever 
IS outstanding This disease is caused by a specific organism, the 
t\ phoid bacillus It is spread m only one way— improper disposal 
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of human excreta Typhoid bacilli first live m the digestive sys- 
tem and then in the blood of sufferers from the disease They 
may be found in the feces and unne of typhoid fever patients 
If human excreta are not properly disposed of, the bacteria may 
find their uay into the bodies of other human beings The most 
common manner m which this occurs is through contaminanon 
of water and milk supplies It lias also been demonstrated that 
flies may carry the bactena, if they alight on the excreta of 
typhoid fever victims and then upon foodstuffs used by human 
beings Sometimes fruits and vegetables eaten raw and oysters 
grown in contaminated oyster beds may be sources of infection 
Typhoid fever may also be spread by what are known as 
“earners” (See page 78) Many persons who have had typhoid 
fever continue to give off bactena m their unne for a few 
weeks after recovery, and some do tins for a longer time, in 
some instances apparently for the remainder of their lives Such 
earners should not be handlers of food A typhoid earner work- 
ing in a dairy, or a typlioid pauenc on a dairy farm where wastes 
are not carefully disposed of, may be the means of poUuung the 
milk supply of large numbers of people A cook, who became 
famous m medical literature as ‘ Typhoid Mary," spread this 
disease among the members of several families where she was 
employed In recent years a considerable number of typhoid 
carriers have been discovered and are supervised by Boards of 
Health to protect others from danger 
Typhoid fever is especially apt to occur m epidemics Stream 
pollution has been die most common cause Alany towns obtain 
their water supply from rivers, leading it off through pipes above 
the place where the stream flows by the citj'^ TJie sewage is 
emptied into the scream at a point somewhere farther down the 
nver It frequendy happens that a number of towns are located 
in a senes along the banks of a nver "When this is the case ic 
can readily be seen how an epidemic of typhoid fever, appeanng 
first in the town located upstream, might later be earned to the 
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town downstream. Such contaminated water may, to all out- 
ward appearances, be perfectly pure. 

This contamination of the water supply happened rather fre- 
quently before it was known that typhoid fever might be spread 
in drinking water, and means were devised for purifying it. In 
recent years, however, owing to the advance of sanitary science, 



The effect of water purification on typhoid fever death-rates in Albany, 
N. Y. This is typical of similar reductions throughout the country. {Fro?« 
"Public Health jn 'New York Stare,” a report of the New York State 
Health Commission.) 

typhoid epidemics seldom occur in highly civilized, progres- 
sive communities. Sand filters, sedimentation, and chlorination 
processes are used to purify water supplies. Improved sanitation, 
which includes the proper disposal of human wastes, the purifica- 
tion of water, and the inspection and pasteurization of milk, and 
the use of typhoid vaccine, are the main factors reducing the 
incidence of typhoid fever. 

The efficacy of typhoid inoculation has been proven many 
times. In the United States Army when vaccination became com- 
pulsory typhoid fever praccicaily disappeared. There were sir 
times as many deaths from uphold fever during the Spanish- 
American War as from the bullets of the enemy. This was 
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before inoculation against the disease had been discovered Vac- 
cination IS especially recommended for persons doing consider- 
able traveling, for doctors, nurses, and internes who have to take 
care of patients suffering from the disease, and for people in 
whose families tliere is a case of die illness The immumty re- 


sulting from the inoculation usually lasG about two years 
The typhoid bacillus is one of the kinds of bactena that do 
not produce pure to\ms, which are poisons given off during the 
life of the bactena, but instead hberate poisons as a result of 
dieir disintegration Such poisons are known as endotoxins be- 
cause they are formed after the bactena die Typhoid bacterm 
with carefully measured amounts of typhoid endotoxins may 
safely be introduced into the body When so introduced, certain 
reacuons occur which result m overcoming the small amount of 
endotoxin inoculated and at the same time set up m die body 
an active type of immunity (See page 94 ) 

Dysentery of bacterial origin Dysentery is an inflammauon of 
the large intestine with bloody and loose evacuations It may be 
produced by bacteria or by animal parasites We are here con- 
sidering the former type which is caused by a specific wprusm 
and which in our part of the world is more common The in- 
case IS spread in much the same manner as typhoi ever y 
transmission of infectious matenals and by contaminated water 
and milk supplies It may attack anyone, although mfants are 


most susceptible 

Infant diarrhea The total number of deaths in the first year 
of hfe has been reduced in the last thirty >ears from apptoju- 
niatcly 170 to 67 pet 100.000 births Much of this gain has been 
due to the control of infant diarrhea The fight against infant 
diarrhea has centered for the most part in efforts to furnish to 
babies a suppiv of pure, uncontammated milk In the early part 
of the present centut) a pubbe spirited man, Na lan traus, 
recognized the need of ptoiidmg pure milk dunng the hot 
summer months to tlie babies of poor patents He parted the 
moicracnt to establish milk stanons in the slums of Ncn Totk 
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Oty where the poor could obtain the proper land of milk for 
their children This movement ^read throughout the country 
and brought forcefully to the attention of parents and health 
officials the need for greater cate in infant feeding, especially 
during the summer 

The widespread pasteurization of milk has also been helpful, 



not only m reducing the incidence of infant diarrhea, but also 
in preventing the spread of tuberculosis, typhoid fever, diph- 
thena, septic sore throat, and scarlet fever 
Amebic dysentery Amebic dysentery is caused by a one celled 
animal called amoeba histolytica Until recently it was uncom- 
mon except in the tropics, but in the last few years it has been 
widely encountered in our own country An epidemic of this 
disease occurred m Chicago during the exposiuon in 1935 
Through faulty plumbing m one of the Chicago hotels, sewage 
seeped from a leak in the drain pipe into the water that was 
used for dnnking 

Trichinosis Trichinosis is caused by trichina or, to speak more 
scientifically, trjchinelh sptralu, a worm about one sixth of an 
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inch in length (See page 198 ) The disease is spread onlj b) 
caung undercool cd infected pork Tliorough cooking of pork 
results in 1 lUing these worms If they gam access to the in- 
tesuncs, they quickly reproduce tlicrc and bore their way into 
the blood stream through the blood vessels in the intestinal walls 
As the blood circulates tlirough muscular tissues, they leave it 
and enter the muscle cells where they finally go into a quiescent 
stage The disease is apt to result fatally 

Discisc c vised by tJpcj.onns Among the most common va- 
rieties of tapeworms found m man arc those known as taema 
sjgwjta and taciva solvmt Tlie former lives part of its life in a 
cow and the latter in a liog Tlic hog varict>, althougli smallcr- 
a fully developed w omi is about nine feet long-sets up a much 
more serious disease than the cow vanct)- which may grow to 
be five or si\ times the length of the other Anoihcr kind, that 
infests fish, IS also capable of growing in the human body and 
IS quite common m some pans of the countr> Tlicsc wonns 
have little hool s or suckers on their anterior ends by means of 
which they fasten themselves to the inner walls of tlie intcs 
tines When either kind enters the bod> it is vcr> tmv, consist- 
ing of what will later become the head and neck of the wonn 
Segments arc developed from this which become fiattened our, 
lienee the name tapcwonii A fuliv developed wonn consists o 
hundreds of tlicsc segments As the segments mature, eggs arc 
developed m tlicm Tlicsc arc later given off and cvcrcted from 


the bodv in the feces, , 

If the cegs of these wonm happen to get on food eaten b> 
either a COM or a liog depending upon us species, tites are 
halched in the bods of the animal and deselop.itent proceeds up 
.0 the pome of producing a head and nech Hits stmetnre, Inossn 
as a prcscokx, becomes embedded in miiscular tissue If the am 
liial sshich IS Its host happens to be used for human food and he 
meat ts eaten east or m a paroalls cooLeJ condition so that he 
prescoler ts not destrosed. the storms begin to deschp m ll e 
fimd tube of their ness host Such parasites need no d^cstisc 
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systems of their own since they grow by absorbing the digested 
food of their hosts Thorough cooking of meat will always kill 
them It is most common where unsanitary outdoor toilets arc 
used 

HooLwonn disease The hool worm js also a dangerous enemy 
of mankind It is confined to the tropics or to subtropical regions 
and IS very prevalent among the poorer classes of some of the 
southern secuons of the United States Hookworm disease is 
caused by small worms which fasten themselves by means of 
hooks to the inner walls of the intestines where tlicy suck the 
blood of their victims Tlie wounds, thus made, do not heal 
readily and the result is a decided weakening of tiic body, if 
any considerable number of worms is present 
The young worms enter into the body through the skin, 
usually of the hands or soles of the feet, and get into the blood 
After entering the blood, they are earned to the lungs and bore 
their \vay through the thm walls of the membranes of the ah coli 
From there they make their way through the air passages to the 
throat and are then swallowed They pass tlirough the stomach 
and finally reach the intestines where they grow to matunty and 
carry on their work of draimng the blood of their victims 
The disease is spread by pollution of the soil with the excreta 
of its victims, since the eggs of the worm arc passed m die feces 
and hatch m the soil The worms Lve for a penod of about five 
years in the body unless measures are taken to get rid of diem 
The amount of harm resulting from this disease depends in large 
measure upon the number of worms m the body It is possible 
from a microscopic examination of the fecal matter to deter- 
mine in any individual case the approximate number of worms 
present m the intestines The wearing of slioes and the use of 
sanitary pnvies as well as the ecfucation of the people as ro r/te 
nature of the disease and how it is spread are all necessary meth 
ods of combating it in locahues where it is endemic 
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I. THE ROLE OF THE CIRCULATORY STSTEM 

Some ,nlenclilw,ish:p! of the ciTculuoty '^ith other syttmis of 
the body The study of tlic human bodj is something 
putuna together of tlic different parts of a picture puzJc. ior 
example, xve might start uith a puzzle at an> place-top, bottom, 
sides or middle Regardless of ulicrc ue begin, the picture d 
not become clear until «c bate proceeded some distance uidi t. 
LiUise 111 our study of the human bodv it is possible to beg 
ulth a considcnuon of any one of the organs or ^sten * 

IS not until ue have progressed quite a way 

that their interrelationships and the true meaning of harmonious 

bodily functioning begin to stand out clearlv . 

Wi have purposely postponed the consideianon of he ciiou 
totv- s>stem un!a after our study of certain other boddy m^ia 
nisnis, because knowledge of these mechanisnu ^ 

means of integmung nianj different aspects of our ^ 

principles of healdiful living In stuJving these other "icctoun^ 
L have found ourselves compelled, iiunv 7 “- 
some vvay in which the blood assists in ° . 

may have noticed that it has alw-avs done this bv 
nals to and from the vanovis parts of the bodv In other werus, it 
has acted as a distnbutm" agent. _ - fnitnJ 

In the chapter on eaercise. poHurc, and 7 " = 

that the blood must supplv the bone-.oniung j 

minemls, especial, calcium " -.imtd Ifri' e :;iU 
the skeleton is to dc\ clop nonnallj 
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must have oxygen and glucose if they arc to function, and that 
both of these materials arc brought to the muscles in the blood 
and lymph Furthermore, the role of tlie blood in carrying in- 
ternal secretions, such as thyroxin and insulin, was menuoned 
Also m our study of the nature of fatigue it was found that 
activity involves the accumulation of waste products in the blood 
stream from which they must be eliminated if the organism is to 
recover from the effects of its activity 

The remarkable rccuperauve power of the body is due in large 



Capillacy 


Diagram showing some of the exchanges occurring between the blood in 
the capillaries and the surrounding bssues 

measure to the very effecuve machinery it possesses for nddmg 
Itself of the wastes that are constantly being produced by its 
multitude of cells and given off into the lymph and blood In the 
chapter on air and breathing attention was called to the mecha- 
nisms by means of which the blood is enabled constantly to get 
rid of carbon dioxide and acquire fresh supplies of oxygen 
In the chapters deahng with foods and digestion we learned 
that the nutnuve matenals m foods are made soluble and in 
other ways prepared to enter the blood and lymph, which dis- 
tribute them to all parts of the body We have also learned that 
there are present in the blood certain mechanisms for fighting 
disease the white cells which possess the power of destroying 
certain pathogenic bacteria, and the antibodies that are essential 
in establishing immumty Finally, we know that the blood may 
be, and frequently is, the means of disseminating tliroughouc the 
body, not only pathogenic organisms and their poisonous prod- 
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ucts, but also sanous remedies to combat disease, such as tliose 
used m inoculations 

Trom the foregoing statements it is ciident that tlic blood as a 
distributing agent, plajs an essenual part in bod) actiut) It 
carries on its Mork because it circulates through eier) part of 
die body Questions nliich naturally arise arc How is the b ood 
made to circulates what arc the basic facts about the physiology 
and hygiene of the circulatory system with which die aicrage 
intelligent person should hate an acquaintance m order to pro 
tect his own health and diat of others’ Tlic diseases of the circu 
latory system ate among the most common causes of deadi 
IS the part of wisdom to learn something about their symptoms 
and possible presenuon 

II THE DLOOD AND L\MPH 

Parts of the arcuU.ory Tl.e cireula.ory system consists 

of firsi, the blood, second, the heart, diird the blood levels of 

which diere are three kmds-anenes. capdlanes, ' 

fourdi, the lynipliaue system Through die arteries Wood moi^ 

away from die heart through leins it flows 

The network of capdlanes, found in great numbers * 

die body, forms die eonnecung links 

and die small leins Widi the escepuon of the blood 'O f> 
neeted with the lungs, the arteries contain blood diet s nch m 
otygen and poor m carbon dioxide whereas in die xeins the 
blood IS poor in oxygen and rich in carbon dioxide 

The Lcccry of the cren/atiott of the Mood Before me 
sex” eenth cenmry^t was not known diat the blood encubt d 
in the body It w aTdiougbt that the artenes — 

die name artery , w Inch means pifpOneofthe 

diought to contain die vital spmt or breath of life 0"= ^ * 
reasons for diis idea was that die large arteries were found to 

'Ti;.“ ghsh physiman, William Harvey, first desenbed 
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the movement of blood as a true circulaoon Tliere were no mi- 
croscopes at the time, so it was not possible actually to see the 
blood flowing through the capillaries, m fact, it was impossible 
to see the capillaries Harvey’s hypotliesis was, however, based 
upon a number of careful observations He postulated tliat tliere 
must be very fine tubes connecting the arteries with the veins, 
and before the end of the century the blood flowing through 
capillaries was actually seen by means of a crude microscope. 
Today it is a simple laboratory exercise to demonstrate the flow 
of blood tlirough capillaries in the web of a frog's foot or in the 
tail of a small fish Harvey’s work was ridiculed at first, but later 
it came to be accepted as one of the great scientific discoveries, 
constituting a beautiful example of logical reasoning 

Any particular ponion of blood, whether a part of the liquid 
or one of the corpuscles, travels from the heart and back to it, 
time and time again, as long as ic remains m the blood stream It 
takes less than a minute to make a complete circuit The blood 
IS pumped from the right side of the heart to the lungs, from 
the lungs it goes to the left side of the heart, whence it is pumped 
to all parts of the body except the lungs, finally returmng again 
to the right side of the heart 

The lymphatic system It is sometimes said that the blood circu- 
lates through the body m a closed system of tubes but this is not 
quite true, fince a part of the blood is constantly escaping through 
the walls of the capillanes This fluid is called lymph (See page 
48 ) Ic differs from the blood pnncipally in that it contains no 
red cells or other cellular constituents, such as white cells and 
the very fragile cells, called platelets, which assist the blood to 
clot 

The lymph does not remain stagnant but bathes all the living 
cells as It flows slowly past them In its course it gives up oxygen 
which It receives from the red cells, and nutritive materials, while 
at the same time there pass into it the products of protoplasmic 
acnvity, such as carbon dioxide, water, lactic acid, and the end 
products of protein metabolism It flo^vs into microscopic vessels 
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which upon uniting with each other form larger vessels, and is 
finally returned to the blood stream, entering it in a large vein 
near the heart The vessels through which the lymph flows con- 
stitute tlic Iy7i3phauc system 

Perhaps a figure of speech may be helpful in understanding the 
general nature of the flow of the lymph Its flow may be likened 
to that of the tributaries of a great river The drainage area would 
represent the tissues of the body The water seeping through the 
sod w ould be the lymph moving past the cells Just as the ground 
water is collected into tiny streams, and as these unite with each 
other to form large ones which finally make a great river, so the 
lymph which surrounds the celk is collected into tiny tubes 
which unite to form e\cr larger streams, until finally they all 
empty their contents into the blood 
\Vhcre\er there are living tissues of any appreciable size or 
thickness, lymph must be supplied to them It might seem, for 
example, that since the blood flows through the heart, its tissues 
would be able co gcc all the oxygen and nounshnienc they need 
directly from the blood constantly flowing through it However, 
this IS not the case The heart walls are thousands of cells thick, 
and only the ceils forming its membrane lining, and those close 
to It, arc able to make use of ilic blood w hich moves through it 
on us way to other parts of the body Consequently there is need 
of a circulatory s)stcm in the walls of the heart itself, and we 
find that such a svstem exists It is called the coronary system 
E\cn the walls of the large blood \csscls h3\e small blood vessels 
in them It is only by tins means that the cells of which these 
blood \ csscls arc composed arc able to gcc ov) gen and nounsh- 
ment 

At certain places m the I) mphatic s) stem tlicrc arc w hat arc 
called I'jmph noies or lymph glands, which arc composed of 
spcaal cells known as lymphoid tissue A tjpe of white cell, the 
lymphocytes, is manufactured in the Ijmph nodes. Its exact 
function is not clear although it is believed to be a part of the 
mechanism which enables the bodv to combat certain infections. 
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The lymph nodes help to check the spread of certain bacteria 
throughout the bodj, for e.\ample, those causing skin infecnons 
such as boils and carbuncles If a person has an infection of the 
finger, the nodes under the arm may become swollen and tender 
This means that tlie infection has traveled from the finger to the 
armpit and has been checked there by the lymph nodes If it 
were not for these Ijmph nodes there would probably be a gen- 
eralized infection of the blood stream, known as repnrnma or 
blood poisoning, whenever an individual suffers from a boil 
Groups of diese nodes are present in the neck, groin, armpiB, 
and in many odier places in the body Whenever one or the 
other of diese places is swollen and tender it is evi ence o som 
mfection These sjmptoms should be taken as vvamings of dm 
need of rest to assist die bodily forces upon which recove^ 
from the infecuon depends If bacteria pass ese e 
mechanisms and establish a generalized infecuon, the condiuo 
assumes a much more senous aspect - 

Tfce blood The blood is a movmg ussue It consisB o£ a 
fluid, called flamia, together with almost eoundess numbers of 
cells which float m it Senan is the clear A-d 
that separates from the red cells after the blood has ''f"Ae bo y 
and has dotted It has much the same eomposiuon as *e plasma 
eacept that it lacks the substances which brmg about 

nLd cells Blood ceUs are of two types -d and vvh te 
white cells are not nearly so numerous as the red cells the pro- 
poruon IS about eight hundred red cells to every white cell In 
die blood of the aveiage healthy person there ^e ab^ five 
million aythTOcytes, or red blood cells, in a cubic millimeter, 
which IS about the cquit’alent of a drop o oo 

The erjthrocytes are the ovjgen earner^ They owe *is abd- 
ity to a eonsutient called hemoglobin, which is a pc“‘“n 
contains iron and has a chemical affimty for ovjgen. with wlu^ 
It enters into a loose chemical combmauon. forming o^hemc. 
dobin (See page .46) There is also alvvavs some dissolved 
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oxygen m the plasma Because of certain physical laws of pres- 
sure and tension the oxygen is constantly being drawn off 
through tlie walls of the capillaries into the lymph surrounding 
the cells, which, in their turn, constantly extract it from tlie 
lymph As the oxygen content of the plasma is lowered, the oxy- 
hemoglobin gives up some of its ox)gcn to the plasma Since 
all of the blood circulates through tlic lungs at least once every 
minute, the hemoglobin is steadily replenished with oxjgcn 



Erythrocytes are biconcave dislcs The mature erythrocyte contains no 
nucleus 

When viewed singly, the erythrocytes are not red in color, 
but straw colored When they have their full load of oxygen 
they give the blood its bright red color, when they have given 
up their oxygen and taken on some carbon dioxide, they appear 
purplish This is the reason why the veins which can be seen 
through the slun in some parts of the body arc bluish 
The erythrocytes arc manufactured m the marrow of bones 
(See page 109 ) The period of existence of any particular 
erythrocyte m the blood stream js limited to about three weeks 
Hence every day many millions of these cells are liberated from 
bone marrow to take the place of those that are worn out and 
destroyed The old cells are disintegrated by phagocytes in the 
liver and in the spleen, which is located on the left side of the 
upper part of the abdommal caviiy and acts as a reservoir for 
blood Another of its major functions seems to be the destruction 
of outworn red cells In the destruction of these er} ihrocytes 
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most of tlic iron and organic consntucnts of the cells remain in 

the body to be uulized oier and oicr again 

The nhlte cells of the blood are not of umfoml function and 
appearance like the erithrocjtes Tlie leticocjtes, " 
stnute about tliree founhs of the nliite cells, possess <1'= 
of independent motement and are attracted in large numhcK 
to places Mhere infections occur (Sec page ^ 

this characteristic they are able to migrate out “f ' 
stream benteen the cells composing t c capi aiy , i 
aierage number of Mhite cells in a cubic millimeter o blood s 
from 6 000 to 8,000 In cases of “““ ' jK 

occur in appendicitis, the total number of ii hite ‘ 
increased, eien up to 10,000 or more per 
tunes the number of these cells nu> be much '= 

atenge count of 6,000 For example, this 
phoid feter, inlluenza, and certain other diseases, niis character 
■Stic ma) aid in making a dugnosis of the disease 
nhoJ pbsmj The plasma consists of about 90 p 
m Mliich are dissohed a "“"'''Vd 'c«Tf 

Among the materials P'“'" ‘’n, tlon diox.de and 

;sr“ 

mans other substances. There is also a 
fibn.asa,, from uhich fibers are produced uhi h ™ 
clot Mhen the blood escapes from the blood 
for the abihtx of the blood to clot xihen 

cien a slight Mound Mould result m continuous loss blooj 
until the Mctuii bled to death , , ^ 

IS a disease charactcnzcd M a 

the blood to clot, because of a lack of W 

tain unfortunate indisiduals, Lnoun as ^ h ccxL"'^ to 

IS so poor in IibnnOpCn that thes arc m i-a ^ 

de.thMhenesertheslu,casl,,h.cuttoMh.eh>^^^ n^^^ 

Mould pas 1 tie atteatioa. Tlie extraction of a n«. is" 
a sets «rious o,iera ion. Tim doc.ic is one o. sets less u. 
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inherited It has attracted considerable attention, partly because 
of Its presence m some of the royal families of Europe It con- 
stitutes an example of what arc called sex linked chaTuctcnsttcs, 
that IS, Its inheritance is conditioned fay sex Hemophilia attacks 
only males, but it is transmuted by females A child may inhcnt 
the disease from a grandfather, and it may be transmitted m the 
germ plasm, or ova, of the mother, although she herself docs 
not actually have the disease 

Hemorrhage A hemorrhage, or loss of blood, may be caused 
in a number of ways It is a common occurrence in many ad- 
vanced cases of pulmonary tuberculosis, in growths of various 
kinds, at childbirth, and in certain diseases such as hookworm 
disease, in which there is a bleeding from the inner walls of the 
intestinal tract A hemorrhage is especially significant during 
pregnancy and it should always receive the prompt attention of a 
physician The loss of blood characteristic of menstruation, or the 
regular monthly flow of women, is a normal procedure and be- 
comes abnormal only when ic is excessive If the period is pro- 
longed much beyond the usual time, a doctor should be con- 
sulted On the other hand, any discharge of blood from the re- 
productive organs of a woman after the menopause when men 
struation has ceased, should always receive prompt medical at 
tcnrion It is a symptom of an abnormal condition which may 
prove to be cancer 

It is estimated by most authorities that from 5 to 7 per cent of 
the body weight is blood This means that there arc from about 
nine to eleven pounds of blood, or somewhat more than a gallon, 
in an individual weighing m the neighborhood of one hundred 
and fifty pounds Persons usually recover from hemorrhages that 
involve as much as two fifths of the total volume of their blood 
It IS evident, therefore, that the body has remarkable recuperative 
ability to make good such loss 

Blood groups When a hemorrhage is severe, it is frequently 
advisable to use some method of increasing the amount of fluid 
m the blood Too small a quantity of blood does not offer 
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enough resistance to die heart to keep it working and, therefore, 
It may fail Blood from another person may be injected into the 
body or, failing an appropriate donor, a saline solution may be 

used to increase the volume t vi j 

A sick person may have acute need of fresh supplies of blood 
for reasons other than severe hemorrhage He may be suffering 
from a serious infection or from chrome enraM, a condition 
characterized by too few erythrocytes or an insufficient quantity 
of hemoglobin It is possible in some eases to meet “““y 
means of blood traJisfusion, that is, the injection o c oo 
one person into the veins of anotlier 

Formerly this procedure was quite dangerous for reasons that 
were not understood Then certain principles of 
discovered and apphed to this field of work, and the rvhole Pro- 
cedure became simple and safe It is now known a , 
clumping, or aggluunaung, of the red corpusc cs o ei 
or recipient in blood transfusion, unless their bloods faU in» cer 
tain compauble groups As a result of the study of '■'‘r Dnd o' 
agglutinaLn, which may occur in blood rre^toons, it h s been 
found that the blood of human beings may be rl^sified i 
groups With one excepnon. the blood of any one Sro»p ^“aj 
a foreign substance when mixed wid. the blood of anoth r groujp^ 
It IS the anngen antibody principle rhat operates 
munity Therefore, the blood of a donor for a Wood ^mtu ion 
must be in the same group as tliat of the recipient xiam- 

non IS one blood group which can safely be “f 

fusion and Its pcssessom are knotvn as universal donors About 

40 per cent of human beings have this km o 00 
Blood groups are hereditary This fact 
for the sfttleLnt of disputes of ° the 

child and at least one parent must have blood belonging to the 

ILSTeL There are a number of blood "“j 

monly used to help diagnme eei^ t";” useful in deter- 

these IS the counting of leucocytes 
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mining whether there os a focus of acute infecDon in the body, 
such as may occur in cases of appendicitis, pneumonia, and many 
other so called pyogemcy or ‘ pus producing," diseases (See 
page 98 ) 

it IS also helpful in certain conditions to make a count of the 
erythrocytes To make this test a small quantity of blood is 
greatly diluted with normal salt solution, which consists of water 
with an amount of salt in it equal to the percentage of salt in the 
blood, approximately o 7 per cent It is necessary to use )ust the 
proper amount of salt in soluuon in order that the erythrocytes 
may not be destroyed A measured amount of the diluted blood 
is examined under the microscope and the number of red blood 
cells IS counted It is possible by mathemancal computation to 
determine the approximate number of erythrocytes m a cubic 
millimeter of the patient’s blood This test is useful m the diagno- 
sis of anemia and many other diseases 

There are numerous other blood tests, among which is the 
complicated one for syphilis, known as the Wassennann reaction 
Another one for syphilis is the Kahn test There is also a test for 
determining the nme it takes the blood to clot This test is usually 
made before operations Another very valuable test m diagnosing 
certain diseases is the sedimentation test, or the length of time re- 
quired for the red blood cells to settle m a measured column of 
blood 

An intercsang microscopic test which is used in cases tvhere 
It IS suspected that a person may have typhoid fever, consists 
m mixing some of the patient’s serum with a culture of living 
typhoid bacilli If the test is positive, the bacilli, which at first 
move around in the fluid, will be seen to gather together m httic 
groups and remain motionless This is called the Widal, or agglu- 
tination, test This reaction occurs in the second week after in- 
fection Since typhoid fever is somcames difficult to diagnose, 
and since it is a rather prolonged disease, the Widal test has 
pro\ cd extremely useful 

Anenua Anemia as wc have stated, is a condition tliat is the 
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result of too few emlirocjtes in the blood or too low a hemo- 
globm content m the etj throe) tes Tliere arc the simple, or 
secondar), anemias and a much more serious t)pc called perm- 
Clous jnauu 

Hie secondar) anemias ma) result from imdequatc diet, acute 
or chronic infections, from hemorrhage, and from many other 
causes Diets sshieh contain inadequate supplies of vitamin C 
and iron ma) cause anemia The anemic condition in scurvy is 
due to the lack of sitamin C in the diet and may be cured by 
eating foods that contain it (Sec page i8i ) 1 regnant Monic 
and nursing mothers are aery likely to be anemic, since escessive 
demands arc made upon their supplies of iron Their diets should 
be rich in foods containing iron as well as calcium ( cc pag 
17S) Anemia usuall) follous prolonged illness of almost any 
kind It IS usually present in malana, liookssorm disease, cancer, 
Brights disease and syphilis Prolonged bleeding from to mr- 
rhoid!, sshich arc swollen veins in the rectum, or from cxce s 

menstruation arc causes of anemia A severe * 

course, deplete the blood supply and cause t us con 1 ^ 
Pernicious anemia is due to the failure of most “f >''= “y*™ 
cytes to mature properly They stop growing ^ 
primary stage of development It has been found 
substance in the walls of the stomach that stimulates 1 1 P 

ment of the red cells This is called the l 

has not yet been isolated but has been discovered by ts deft 
ciency When it is lacking pernicious anemia results J''" 
anemic principle has been found to be abundant in 0"= “f 
the outstanding medical discoveries in recent years is tl t .1 
feeding of liver extract can be used in many cases to comba 
pemicLs anemia successfully Previous to this discovery 

which IS spread by the bite of an ^ responsible 

anopheles variety Since the female alon » 
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for spreading die disease Since the protozoon destroys the crydi- 
rocytes, malaria is always cliaractcnzcd by anemia 

When an anopheles mosquito sucks some of the blood of a 
malarial victim, the microorganisms enter into its stomach vvidi 
the blood Tlic parasites develop m the stomach wall and dicn 
pass into Its circulatory system, finally reaching ns salivary 
glands There they rest unul the mosquito bites another indi- 
vidual An interval of from ten to fourteen days is required for 
the development of the parasites in the mosquito When a person 
is bitten by an infected mosquito, some of its saliva, which con- 
tains the microorganisms, is injected into the victims boo 
After gaming access to the human body the parasites for a time 
hve m the plasma and then make their way into the red bloo 
cells, where they multiply , 

Quinine is used to destroy the malarial parasites The cliills an 
fever keep recurring at definite intervals every few days, * 
length of lime between the attacks varying with the pariicu af 
type of malaria from which the individual is suffering The c 
occurs just at the time when great numbers of the red b oo 
cells are ruptured by the parasites which have been living and re 
producing in them 

Absolute immunity to malana docs not exist, although it i5 
thought that some degree of immunity may result from succcs 
sivc attacl s Good physical condition and, particularly, an a e 
quate food supply may help the body to resist it and to recover 
more quickly Malaria is very prevalent m many parts of tie 
world and causes greater destruction of life and health than any 
other disease Major preventive measures are (i) descrucuon o 
the breeding places of anopheles mosquitoes, (z) screemng to 
prevent their entrance into homes, and ( 3 ) the examination an 
treatment of suspected sufferers The history of tiie investiga- 
tions which were earned on to determine the cause of ma aria 
and how it is spread, constitutes one of the most interesting an 
significant chapters m the field of disease prevention 
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in. THE HEART 

The been, its smtcmre end functiomng. Hie heart is the pump 
which keeps the blood circulating. It is shghtly larger 
about the shape of, one's fist and is situated in about the middle 
line of the chest cavity. It is cone-shaped, with the apes pointing 



RLa.>Rtght auricle 
Lt.a.=Le|t • 

-Rl.v- Right ventricle 
Lt.v.-Lejt • 

Daignanmanc reptesenauon of the pmc.pd stnictures of the hean. 

downward and toward the left. It is generally 
the left side of the body because at esety beat its ap 
a httle and this can be felt as it hits against the inner t 
left side of the chest. , . , . ~,iied 

The heart is held in a bag, composed of tough , 
the tencesdnsn., the inner lining of which 
fluid. The pericardial fluid acts as a lubneant, 
amount of friction resulting from the movemen j-g^nied 
In the disease known as fericerditis, the penOT 
and too much pericardial fluid mav be produced. At omes 
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may even become necessary to withdraw some part of this fluid 
The heart consists principally of muscular tissue, although 
there is also some fat around it Viewed from the extenor it 
appears as a strong muscular organ with two parts at the top, 
one on either side, which have somewhat the appearance of ears 
and hence are called amtcles Connected with it from above are 
several large blood vessels 

In its interior the heart consists of four chambers The uvo 
lower ones are surrounded by thick muscular walls and are 
called ventricles The upper ones, the auricles, have relatively 
thin walls The heart is divided vertically into two halves, a 
right and a left, by a partiuon of muscular tissue There ^ 
normally no connection between these two parts after bi ^ 
Occasionally a baby is bom— it is commonly called a blue baby 
—in whom the wall of tissue beuveen the auricles has not com 
plctcly closed Such a baby actually has a bluish appearance since 
the oxygenated blood m the left auricle mixes with the bloo o 
the nght auricle that is rich m carbon dioxide If this partition 
does not close soon after birth, the infant dies Although is 
condition is uncommon nevertheless for the greater part of t e 
prenatal period the auricles are not completely separated from 
each other 

Ventricles are the pumping chambers and auricles the receiv- 
ing ones The blood flows into the auricles from large veins an 
reaches the ventricles through the aunculoventrtcular valJCS 
The valve on the nght side of the heart is called the tricuspi 
valve, the one on the left, the mitral valve The contraction o 
the ventricles forces the blood out of the heart through two large 
blood vessels on the nght the pulmonary artery and on the le t 
the aorta Under normal conditions the blood cannot return to 
the auricles from the ventnclcs because of the closing of t e 
valves at the times when the venmcles contract 

From the right ventricle the blood is pumped to the lungs 
This blood IS rich in carbon dioxide In the lungs it loses most 
of this gas and becomes oxygenated (Sec page 146 ) With us oa 
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of oxygen it comes back from the lungs through the pulmonary 
%ems to the left auricle The part of the circulatory system 
through which the blood passes on its way to, through, and from 
the lungs is called the puhnomry circulation 
From the left auricle the blood flows into the left ventricle 
and from there it is pumped with its supply of oxygen to tissues 
all over the body As it flows through the tissues it gives up its 
oxygen and receives carbon dioxide through the walls of the 
capillaries The blood, poor m oxygen and rich m carbon dioxide, 
returns through the veins to tlie right auricle, from which it 
passes to the right ventricle, and from the right ventricle it is 
again pumped to the lungs-and so on in a never-ending circula- 
tion as long as the life of the individual continues The circula- 
tion of the blood throughout all parts of the body, except the 
lungs, IS called the systemic circulation 
The interior walls of the chambers of the heart are lined with 
cells which form a membrane called the endocardium The endo- 
cardium, like the inner lining of the pericardium, may become 
infected and inflammation may develop, causing the disease endo- 
carditis which IS the most frequent cause of valvular disease of 


the heart. , 

It may at first seem strange that an organ which 
as the heart does not wear itself out in a short umc e reason 
why this docs not occur is that the heart actually is not wor mg 
all the tune In fact, its resang periods are somcwliat longer than 
Its working periods Although it contracts or beats on the aver- 
age about seventy to eighty times each minute throug lOut one s 
life, It rests between every beat Tlie contraction peno o ti 
heart is known as the systole and the relaxation peno le las o 

Dunng tlic time due the aunclcs arc filling with blood and 
emptying their contents into the vcntnclcs, the \ entneu ar w 
are relaxed and diis period is a longer umc than diat occupic 

by their contraction . , - 

Let us see a little more in detail just how the heart funcaons. 
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Let us begin by examining the heart at the time the ventricles 
are filling with blood. During diis rime the auriculoventricular 
valves are open and allow the blood to move from the auricles to 
the ventricles. There is a gentle contmerion of the auricular walls. 



Bta “Right auricle 
Lta"Lett • 

Rtv “Right ventricle 
Ltv=Left • 

Longitudinal section of the heart, showing the relationship to blood vessels. 
(lUustrauon after Sobotta) 

When the ventricles arc filled their tvalls contract with a good 
deal of force. They both do tlus at the same time and this acuon 
results in closing the auriculoventricular valves and in opening 
the valves to the large arteries through which the blood moves 
away from the heart. At the entrance to each of these arteries 
there are three strong valves which prevent the blood from re- 
turning to the ventricles immediately after their contraction. 
These valves, because of their resemblance to half-moons, arc 
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called samhmar When diey are closed they form a cup which 
prevents the blood from returning to the ventricles 
There would be no need of valves in the arteries directly con- 
nected with the heart, if die blood diat is pumped out from it 
left with such force as to result in emptying ^e artenes near 
the heart However, this is not the case During life the parts 
of die pulmonary artery and the aorta near die heart are filled 
with blood all the ume To have a concepaon of what happens 
to these anenes at every contracuon and relaxation of the heart 
it must be understood that their walls are thick and elastic and 
tint the) dilate with ever) heartbeat Since they are clastic the) 
contract after each heartbeat, with the result that some of the 
blood IS forced back toward the ventricles, whereas the blood 
farther along is pushed forward through the circulatory system 
Defects in the vtLes of the heart From this descripuon of the 
action of the valves of the heart it is easy to understand^e 
significance of any condition that impairs their functioning e 
efiicicncy of valvular action may be lowered in one of two vva)S, 
either of which may result from endocarditis Because of a 
thickening of the valve, the opening between the auricle and the 
ventricle may become so smaU that the blood, unable to pass 
through It in sufficient amount, is held back m the lungs an in 
the veins of the body This condition is called stenosis and « 
particularly apt to occur to the mitral valve On the otlier an , 
a valve may be damaged in such a way tliat it cannot close tij, y 
and therefore the blood escapes or leaks through it This concU 
oon IS known as incompetence If a semilunar valve is a ecte 
some of the blood which has just passed out of the venmclc re- 
turns to It and must be pumped again If an aunculoventncu^ 
valve leaks, some of the blood returns to the auricle upon the 
contraction of the v cntnclc instead of mov mg out ^ ® artery 
as It would m a normal condition In cither case t c cart is 
forced to do an extra amount of work for it has 
blood a second time Tlie valves on the left side o c leart 
more apt to be injured since they arc under a greater strain, 
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because the left side of the heart docs more work tlian the nght 
side 

A heart %vhich js suffering from either stenosis or incompetence 
olten establishes what is called compensation The chamber espe- 
cially affected by the leaky valve becomes dilated to take care 
ot the greater volume of blood remaining in it, and the heart is 
enlarged and develops greater power to expel blood Compensa- 
uon may be effective for a long time and the possessor of this 
type of heart may have a reasonable degree of good health for 
years, provided he takes good care of himself However, the 
fact remains that a vital organ is defective and cannot undergo 
strains is successfully as a healthy heart Scarlet fever, diphtlicria, 
tonsilbtis, and rheumatic fever often result in a damaged heart, a 
sufiiciently good reason for making every effort to prevent them 
A very serious form of valvular trouble may be caused by 
syphilis 

The rate of the heartbeat The rate at which the heart con- 
tracts vanes with age, sex, the amount of activity, and the general 
condiaon of the individual Before birth the heart beats much 
faster than at any other period of one’s life A month or so before 
birtli It beats approximately 140 to 150 times per minute The 
average rate of an adult man is 72, of a woman 80 In the female 
It beats o \ the average a bttlc faster than m the male and this 
difference m rate persists throughout life The rate of the heart- 
beat gradually decreases with age The heart beats more rapidly 
when one exercises than when one is standing still It beats faster 
when one is standing than when he is sitting and when he is sit 
ting than when he is rcclimng 

In the fever that accompames most illnesses, the rate is usually 
much accelerated The extra work given the heart under such 
circumstances may become a serious strain upon it It may be 
permanently weakened if during convalescence from a senous 
illness, a patient is active when the heart needs to recuperate from 
Its extra exertion during the illness The only effective way of 
resting the heart is by lying down 
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Various cniouons may also cause the heart to work faster 
Usually wc arc not conscious of its activity but we have all been 
made to realize its loud thumping when wc have been excited or 
fnghtened Its increased action at such times is owing to a greater 
amount of sumulation by the nerves that regulate the rhythm, or 
regularity, of its contraction and relaxation 

The pulse Tlie pulse is produced by a wavehke movement 
which passes along tlic ancrics after every contraction of the 
heart It takes about one tenth of a second for it to reach t e 
wnst The pulse may he tal cn by pressing the fingers upon the 
mner and thumb side of die wnst Every time this wavehke 
movement is felt ic means that the heart has contracte y 
counung these pulsations during a given interval of time it IS 
possible to determine the'rate of the hcanbeat It is intcresung 
to take the pulse before and after exercise for then it can he 
readily seen how exercise increases the heart s activity 
The rate of the heartbeat vanes with different individuals 
Thus two persons may have petfeedy normal hearts and yet one 
may beat only about do umes per minute and the ot er 90 
tone of the heart muscle of a person m good physical condition is 
healthy, and for that reason his heart tends to return more tap 
idly to a slower rate after exercise than it does when he is run 


down or has been ill » 

The stethoscope One of the most common instruments use 
by doctors is the stethoscope a device for listening to soun 
within the chest By it the trained car of the physician can 
tect certain abnormal conditions of the heart as we as 
lungs and air passages The normal heart sounds are sometimes 
described as lub dub-Iub dub. and they occur Mtwtry hca 
beat If the valves do not close properly, there wi e an 
lanty m this sound One type of irregularity is ^ 

vniTy which may be due to a leakage of one or ° ® , , 

The stethoscope clarifies the sounds caused by the beating 
heart and also aids the physiaan to hear the so t ^ 

made by the passage of air through the respiratory 
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The first crude stethoscope was used by Laennec, a young 
doctor of Brittany who lived in the early part of the nineteenth 
century He was examining a fat girl in a hospital m Pans and 
the thick layer of fat made it difficult for him to hear the sounds 
in the girls chest Up to that umc the only method a doctor 
employed to listen to the sounds m the body was that of app y* 
ing his ear directly to the chest wails of the patient This par 
ticular patient made the doctor’s task more difficult because, 
probably from modesty, she drew away from him whenever he 
attempted to make a diagnosis 

Shortly after this incident, as Laennec happened to be ta ng 
a walk through a court-yard, his attention was drawn to a group 
of youngsters some of whom were amusing themselves by listen 
ing to a tapping at one end of long pieces of timber One oy 
would tap on one end of a beam and another would listen wit 
his ear against ic at the other end Laennec returned to the hos- 
pital and rolled some stiff paper into a tube, one end of whic 
he applied to the patients chest and the other to his own ear 
He found that he could easily hear sounds in her chest 
this crude device the stethoscope came into existence ® 

made a stethoscope of wood and gradually the mstrument aS 
been perfected 

The effects of stimulants and narcotics upon the heart A stnnu 
lant IS a substance which causes an increase of activity m an 
organism, a narcotic produces a deadening effect Since the initia 
effects of alcohol and tobacco increase the rate of the heartbeat it 
might appear that they arc samulants They are, however, bot 
classed as narconcs The reason for so classifying them can on y 
be understood when we are acquainted with the factors whic 
control the rate of the heartbeat Important among these factors 
are the effects of certain nervous stimuli which constantly trave 
toward the heart There arc two kinds of nerves conducting these 
stimuli one, the accelerator nerve, acts as a whip upon the heart 
and the other, the depressor nerve, holds it m check It is due 
to a nice balance between die effects produced by these nerves 
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that ordmanly the heart functions effccmel>, not bcaong too 
fast and not too slowly 

It IS evident that the rate of the heanbeat is increased if the 
accelerator nerve is stimulated or the depressor nerve is dead 
ened. Alcohol and the drag, nicotine, in tobacco act b> dead- 
ening the depressor nerve If its cfficiencj is lessened, the hean is 
no longer held m check to the same extent and beats more 
rapidly Thus what appears at first glance to be a stunulatmg 
action IS found in rcahty to be the result of a deadening effect. 

Tea and coffee, however, are true stimulants. They contam a 
drag, cjffeme, which activates the accelerator nerve In moderate 
amounts they do htile or no harm to most people but th^ 
effects differ with different mdivnduals. A wise person wiU be 
guided in the amounts used by noting the paracular cffccts^on 
himself Some people are better off not to use them at ^ 
use by children is undesirable, if for no other reason an t 
they have no nuennve value and often spoil the appetite or 


nounshmg food such as milk 

Types of hesn disease Heart disease is listed today as the 
greatest single cause of death m the general populanon. It occurs 
more frequendy in middle aged and old people an at o 
penods of life, but smee it is frequendy of an msi ous nature 
and smee many ty pes of heart disease may cither be prev ente 

or postponed through hygiemc hvmg, it IS a subject o umv 

mterest. Furthermore, although heart disease as a cause o ea 
docs not rank first below the age of about 43 y it causes 
considerable number of deaths m children, ^oung pwpe, an 
in those of early middle life. In our discussion of the disease 
vv e shall refer only to the most common types. 

Heart disease is not a specific type of disorder “kes ™y 
forms, some of which have already been mennone as o 
ample, endocarditis, pcncardios, and valvular d aenacs. a 
the most common of its causes is svphihs which, it is estimated. 


IS responsible for at least 10 per cent of all cases. , 

The most common cause of heart disease in c car v v 


of 
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life IS rbeiamtjc fever, which usually starts with a sore throat 
or tonsillitis caused by a streptococcic infecuon It then may 
attack the joints, and a persistent fever appears which frequently 
lasts for weeks The victim recovers from the rheumatism but 
the heart may be permanently injured Rheumatism is the name 
given to a rather wide variety of disturbances that manifest 
themselves as inflammations in joints or muscles They are cause 
by poisons which get into the blood stream Poor living con i 
tions and probably hereditary tendencies are among the factors 
which may predispose one to rheumatism Malnutntion is fre 
qucntly associated with this disease Some authonties claim t lat 
vitamin C is of special importance m helping to give protection 
against rheumatism 

In secondary schools and colleges, where competitive sports 
arc particularly popular, the physical e\aminauon of those par 
ticipating in such activities should include an examination of tie 
heart A few students will be found to have some weal ness o 
the heart and these should not be permitted to engage in com 
pctitive sports It frequently happens that only temporary e\c u- 
sion IS necessary since most heart weaknesses in youth are out- 
grown Thus a rapid heart, known as tachycardia, is rather com 
mon among young people, but usually disappears in a few ycare 
In such cases it is found frequently, upon re examination of t le 
heart, that the condition was only temporary Somcaincs t 
apparent heart weakness is due to simple causes such as lack o 
rest, poor food habits, mild anemia, overindulgencc in cigarettes. 


Care of the heart Many persons worry unnecessanly about 
their hearts Perhaps this is because of the fact that at times wc 
arc conscious of its acmity, altliough most of the time its func- 
tioning is earned on widiout our being aware of it Wc come 
to feel that there must be something wrong with an organ h c 
the heart, if its acmuics can be felt or observed Of course, tins 
IS not ncccssanly true. Perhaps wc worry because a member o 
our immediate familj died of heart disease and wc arc afraid o 
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mhenung it, although autliormcs affinii that it is not inherited 
Again uc may have pains m die general region of tlie heart and 
consider them S) mptomatic of heart trouble Then one may have 
a “npid” heart or a “slow” heart ot may actually have suffered 
front a heart weakened as a result of disease or from foci of 
infection in the body Perhaps nett to constipation the condition 
of the heart causes the greatest amount of fears and worries 
If you think you have heart trouble, consult a physician and 
learn die trudi In fact, die dcsirabJity of checking the condition 
of the heart from ume to umc constitutes one of the basic reasons 
why periodic health examinations are desirable In the majority 
of cases of defects or abnormal functioning of the heart, a i 
forethought and intelligence in following a hygienic regimen o 
hvmg arc aU diat are needed to insute a life of normal length 


and usefulness . , ,j i_. 

It IS true tliac there arc certain individuals who should limit 
their acuvities because of some form of heart trou e, nevert e 
less it IS a matter of common laiowledge among p j-sicians 
a great many people have heart trouble only m eir imagin 
tions Such an illusion may seriously handicap them and may 
actually contribute to their having such trou c 
since It may cause them to limit their acuvity m und^blc a\ 
Often their supposed heart trouble is due to foolish unhjgiemc 
habits tliac may be corrected readily. 


IV. THE BLOOD VESSELS 

The blood -oaseh The largest arteries are those connected di- 
reedy with the heart These break up into smaller ™bes which 
in turn subdiv ide until they become so small as to c inic P 
The smaUest arteries, called erreno/er. are 

capiUanes u Inch are SO small that the er)throc}-tes moi a 

thL m single file These very minute rubes 

other to form the cellules, the smallest “ niomor 

unite to form larger veins, the largest of which are die mpmer 
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and inferior venae cavae which empty their contents into the right 
auricle The blood flows from the lower part of the trunk and 
from the legs into the inferior vena cava and from the arms, 
shoulder region, and head into the superior vena cava 

The blood flows most rapidly m arteries Its movement is slow- 
est m capillaries This is because the total area of the inner walls 
of the capillaries is much greater than that of the large arteries 
or veins The rate of the blood flow is proportionately slower 
as the total area of the tubes through which it flows becomes 
larger When the blood leaves the capillaries and enters the 
veins It again flows more quickly, as the total area of its tubes 
becomes less 

The arteries contain a considerable amount of elastic tissue 


The walls of the arterioles are made up largely of muscular tissue 
by the contraction of which their lumens^ or bores, are ma e 
smaller The walls of the capillaries arc only one cell in thickness, 
so that osmosis readily occurs through them (See page a** ) 
It has been estimated that if the capillaries in the body of a sing e 
adult were placed end to end they would extend a distance 
of over 60,000 miles, or two and a half times around the 
The veins have some elastic and muscular tissues in their w s 
Some of them also have valves which open in a direction towar 
the heart and thus help to prevent the blood from either stag- 
nating in the veins or actually flowing back into the capillaries 
Varicose veins In varicose veins these valves are broken down, 


and hence the blood tends to accumulate in them and cause t em 
to swell Vancose veins frequently occur in the legs just un er 
the skin Sometimes a serious hemorrhage may result from mju^ 
to them They can be treated by a supporting bandage ^ 

injections of a solution which wll block their openings, us 

preventing arculation in them Since the deeper veins m e 
legs maintain a normal functionmg, no real injury results 
cose V eins may also occur in the lower part of the rectum They 
are then called hemorrhoids, or piles The usual cause is chronic 
consopauon, and is owing to the pressure of the unemptied rec 
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turn and excessive straining of tlie muscles during defecation 
Because varicose veins are caused chiefly by stagnaoon of the 
blood, they are liable to occur in people whose occupations re- 
quire them to stand continuously Such people should mahe an 
effort to move around often since activity of the legs promotes 
a freer flow of the blood in them 
Factors controUmg the ftou of blood The circu ation o e 
blood in the body is automauc There are a number of factors 
that influence it Some of them-age, evcrcise, illness, emouons 
have already been considered in relation to the functioniOj, o t 
heart Since there is not sufficient blood m the body ^ ^ 

the blood vessels at any one time, and since the nee or oo 
different organs is not always the same, it follow s t lac some 
of mechanism for regulating the flow of blood to meet 
mg needs of the body is essential This need is met, m part, Y 
actnity of certain nerves which automatically ciangc tie 
of the arterioles, the walls of which, as we have )usc ' 
sist largely of muscular tissue If m any part of 
arterioles contract and other condiuons remain constan a 
ished supply of blood passes tlirough the artcnoles in ho e re- 
gion. CcLin nenes. when stimulated, causa tha 
late and other nerves carry impulses that ma.e ^ 

The former are ealled eamd.tomr, and the 

Blushing and turning pale ate evamplcs of '''"f “ ™ 

antomatic changes which may occur in the size of 
in the face After a meal those in the various parts of the dig^ 
me sjstem tend to be dilated During evetcise * 
through which the blood flows to the skeletal ^ “ 

larged” When one is cvposed to cold there is a tendency for 
tlmse which lead to the surface of die body to conttaet and 
warm place the opposite tjpc of reaction occurs * 

In fainnng the arterioles connected with the cap 
brain are co nsmeted If one feels faint he should 1 jj 

possible, if he IS sitting, putting his yood to flow 

help Hither position will result m cau ^ 
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to the brain and usually will prevent losing consciousness When 
a person has fainted his body should be placed in a horizontal 
posiaon and the clothing around his neck loosened to permit of 
a free circulation of the blood to his head 
Blood pressure When the vcntnclcs contract and expel blood, 
they use a certain amount of force, they meet with a certain 
amount of resistance, and the expelled blood exerts a certain 
amount of pressure upon the walls of the blood vessels The 
amount of pressure exerted is determined by the force puslung 
the blood from behind and the resistance that it meets in front 
The force needed depends on the volume of blood that must be 
discharged to meet the particular needs of tlie body at any given 
time and the resistance against the blood flow that it must over- 
come m the arterial system The resistance is caused by fncaon 
between the blood and the walls of the arteries, and by the di- 
minishing size of their bores The chief resistance is met in the 
arterioles and the capillaries 

The pressure of the blood upon the walls of the blood vessels 
vanes normally with such factors as age, sex, emotions, exercise, 
rest, and the general health It can be measured, and the large 
artery m the upper arm is usually used for the purpose The in- 
strument employed is called the sphygntormnometer It registers 
the systolic pressure, that is, the highest pressure attained by the 
contraction of tlie heart 

The blood pressure should be taken in every thorough physical 
examination. There is a rather wide range of variation within the 
normal in blood pressure as well as with the rate of the heart- 
beat In spite of iJiis variation the doctor finds that a determina- 
tion of the blood pressure is helpful in assisting him to diagnose 
certain abnormal conditions of the heart, blood vessels, and 
Xidnejs 

Like the stethoscope, the sphygmomanometer has an interesang 
history The first attempt to measure blood pressure of which 
there is any record was made by an English curate, Stephen 
Halles, who expenmented with horses He tied the large artery 
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la the leg of a horse to a metal tube ualh tvhich a glass “^9 
about the same bore as the artery tvas connected. He foimd *at 
there uas suffiaent pressure lu this artery to force the blood a 
distance of someuhat oter eight feet above the horse. ^t« Im 
tune mercury u as substituted for blood and the hag to e 
column of mercury which was maintained by the bloo pressur 
became the means of designating its force. AH this early w or 
done ^vlth animals It was not until about the middle of the 
mneteenth century that a device for measuring mnan oo 
pressure w as m\ ented . 

In 1896 the sphygmomanometer, m pracncally e same o 
that It IS used today, was first demonstrated by a ph>-sic:^ This 
IS a cuff of rubber tubmg which is wrapped around the upp 
arm and which is also connected wnth a mercun 
instrument known as a manometer The amount o pressur 
IS e.tertcd by the am that is forced into this mstr^ent 
be measured The doctor forces air into the rubber cuff 
the same time listens with a stethoscope to etermine 
blood supply is cut off from the anery just amount 

pressure IS applied By takmg careful note of ju^ ^ 
of pressure needed to cut off completely the flow 
through this artery he is able to determine cop 
at any cw en erne , ,f,- 

A^Joscle.as,s Avtccosclerosu ^ a couiuon “ " ^ 
walls af the artencs have undergone a greater or 1 = 

hardenmg ’ ovvang to a deposiuon of lime ts. 
of the attenes gtaduaUy becomes thicler and -“Sh- 
result that their bores grow smaller Tht^ m , usuallv 
and bram are especiallj apt to become hardened, altho ^ 
not all of these organs arc affected m one person. 

Several possible^vplananons as to how 
onginate have been advanced, but there appeal ^ ^ 

ca^e that n present in aU cases. Her^^ 

m producing the disease in some people. There is 

be of poor quabtv and so become diseased more easdv There n 
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a tendency among the great majority of people to develop this 
condition as old age approaclics, and it is well known that it often 
appears m conjunction with high blood pressure, heart disease, 
and kidney disease However, the arteries of all old people arc 
not affected and those of young people may be Poor heredity 
in combination with certain types of infections, muscular strain, 
worry, and sedentary living may reduce the tone of the 
vessels and contribute to arteriosclerosis Chronic alcoholism an 


syphilis are definitely known to be causes 

High blood pressure and an enlarged heart usually accom- 
pany arteriosclerosis The narrowed openings of the arteries 
a greater resistance to the flow of blood, which raises the bloo 
pressure and puts an extra burden on the heart That organ com- 
pensates by doing more work and growing larger When arteno- 
sclerosis affects the arteries of the kidneys, which arc cspecia y 
rich in blood vessels, their functiomng is disturbed 
Apoplexy is the condiuon resulting from the rupture of a bloo 
vessel in the brain and is caused in large measure by artcnosclero 
SIS When arterial walls become bntde they lose much of their 
elasticity and hence are more apt to rupture under high 
pressure After an artery m the brain breaks, the blood wluc 
escapes forms a clot which presses upon the neighboring tissues 
This pressure interferes with the normal functioning of the brain 
and the usual result is a paralysis of certain muscles of the body 
This paralysis is, m part, because of the fact that there are are« 
of the brain which contain nerve cells the functiomng of wluc 
makes possible various bodily movements If these motor areas, 
as they are called, are rendered ineffective from the pressure o 
a blood clot upon them, the muscles of the body with whic 


they are connected become paralyzed 

Sometimes the first attack of apoplexy is fatal, but more fre 
quently the victim recovers slowly as the blood clot m the brain 
is gradually absorbed and the pressure removed The time it takes 
to recover depends to a considerable extent upon the size of the 
blood clot The place m the artery where the rupture occurre 
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IS permanently weakened and frequently breaks again, the sec- 
ond, or possibly a tlurd attack practically always being fatal 
If a blood clot, or tbroffibus^ should be formed m an anery the 
bore of which is already decreased m size by anenoscleros^ 
the clot may block the opemng with very serious results The 
process is called thrombosis Blood does not usually clot \v len 
flowing through a blood vessel If, however, a place in its w s 
IS damaged by inflammation, its smooth surface becomes roug 
and minute cells in the blood, the pbtelets, may cling to it an 
a clot may be formed Thrombosis is very apt to a cct a v ve 
that has become inflamed It frequently affects the corona^ 
arteries When thrombosis occurs m a large coronary artery the 
sufferer may die suddenly Coronary arterial thrombosis is a very 
common form of sudden deaili in elderly peop c omctimcs 
there are several attacks of this kind as different artenes are af- 
fected, or again one attack may prove fatal , . ui 

A thrombus may be separated from the wall of the bio 
vessel and be carried m the blood stream When it is so ’ 

1C IS called an embolus If one is earned to a vita organ a 
large enough to get caught in the bore of a main arterj, 
cut off die essential blood supply This process is no 
embolmn and is one of the causes of sudden dea 1 
First aid for cuts Tlicrc arc two things to have m mm 
case of cuts one is to scop excessive bleeding an tic o 
to sterilize the wound Some bleeding is dcsira c or 1 
to make the wound stenle Ordinary cuts should be 
boiled water or a mild anciscpoc solution, using a piece o 
gauze or cloth If clotting docs not occur rca i ) , a pa 
of a stonlc cloth and pressed opon the ttound tt.U g 
asstst tn tltc femtatton of a clot Thts ^ T Wood 

bleeding IS usually all that is ncccssat)’ cten if a fairl) larg 
V esse! has been sev cred 

If the wound is more senous, another procc urc 
An injured artery is more dangerous than an injur jjjgrc. 

the artcnal pressure is greater than that in the veins, and there 
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fore a clot docs not forni so easily* However, it usually happens 
that both arteries and veins arc cut, i£ the vv ound is of any size. 
If a large artery is cut, the blood comes in spurts, if a large vein 
IS cut, It flows steadily To stop the bleeding from a severed 
artery, pressure must be applied between tlic cut and the heart, 
to stop It from a large vein, the pressure may be on the side o 
the cut that is farther from the heart If the blood is coming 
fast and in spurts, pressure should be applied immediately Tins 
IS best done by using a tourniquet, which is a dev icc for stop 
ping bleeding A doctor sliould be sent for at once If the woun 
IS in a place where a tourniquet cannot be used, as m the nee 
or on the trunk, pressure should be applied on the artery vvhic i 
IS supplying the blood, widt the diumbs or die ball of die ban 
until a thick pad can be made for the purpose 
A tourniquet may be made by using a large handkerchief or 
some cloth and placing a hard substance like a pebble in it. Tlic 
hard substance should be placed over the artery above the cut 
Then a stick or pencil should be placed under the clotli an 
twisted in such a way as to apply pressure The tourniquet 
should not be left on indefinitely since its application results in 
cutting off the blood supply to the tissues below it It shou 
be loosened every fifteen or twenty minutes to permit some 
blood to flow to the ussues The wounded part should be ele- 
vated if possible For example, the arm should be raised, if a 
finger is cut This will result m decreasing the amount of bloo 
^hat will flow to the hand and help a clot to form 

Court plaster or adhesive tape should not be placed direct y 
over a cut, but may be used to hold sterile gauze in place The 
air supply should not be cut off from wounds, especially those 
that are deep and have been made by something that has been 
in contact with the soil Such wounds may contain the bac i 
that produce lockjaw, or tetanus These bacteria are anaerobic, 
that is, they grow best without air 



EXCRETION AND THE SKIN 


I. THE SIGNIFICANCE OF EXCRETION 

The excretory products Tlic blood stream and the lymph have 
a two-way traffic m the oxygen and nutnents, and m the uaste 
products, which they distribute to the cells, or carry to tie 
organs which eliminate them from the body, as the case may 
he At the times when our activity is increased the speed o 
distnbuuon and discharge of materials proceeds at a aster rat^ 
and at other times, when we arc resting or asleep, ^ 

reduced After the foodstulTs arc delivered to t c ce s ticy 
used in a variety of wa>s Some of the ammo acids are actually 
built into the protoplasm itself Tlic carbohydrates an a 
either stored or used immediately as fuel m the orm o g u 
Sooner or later the protoplasmic structures making up tie 
are broken down and the substances resulting from their dis 
tegration, that arc not needed by the body, are eliminate 
Carbon dioxide, water, minerals, and some of the organic con - 
pounds arc present in the tissues and perform necessary 
They are injurious only when present in excess o nee a 
excreted whenever this condition occurs On tie oticr i , 
there arc other products of metabolism that must e e 
nated entirely or definite toxic effects will o ow ^ 
the wastes given off by the large intestine are o 
The glucose present in the muscle tissue is oxi izc an 
products arc carbon dioxide and water (See page 
major end product m protein metabolism is wrcJ, a m 
waste A small amount is normally present m the ^ ood The 
excess is excreted principally by the kidne)^s, le s 
off a small amount in the pcispirauon 
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The organs of excretion The primary organs for the excretion 
of waste products are the lungs, large intestine, and kidneys The 
liver and skin have excretory functions, but these are generally 
considered as secondary to their other activities We have already 
described how carbon dioxide is passed out through the lun^ 
Unless the excretory processes are carried on efficiently, 
body becomes poisoned by an abnormal accumulation of wastes 

11 THE LARGE INTESTINE 

The large intestine The mass of undigested and indigestible ma 
tenal m the large intestine is called the feces There is consider- 
able absorption of water from the feces, the exact amount de- 
pending largely upon the length of time it takes to move along 
through the large intestine In cases of constipation, whem t e 
pcnstaltic motions are weak or ineffective and the movement is 
very slow, a larger percentage of water is absorbed before 
evacuation occurs Roughage, food with considerable indigestib e 
material like cellulose, makes peristaltic action more effective or 
it stimulates the muscles that propel the digested mass along 
the tube (See page 191) There arc present in the large intes 
tine innumerable bacteria which are themselves usually harmless 
but which, under certain conditions, may so react on food as 
to produce injurious toxins This may happen when an excess 
of protein food is eaten Generally the feces do not remain m 
the large intestine more than twenty hours, and frequently they 
stay a much shorter time Upon being passed into the rectum, 
the last segment of the colon, certain nerves are stimulated wluc 1 
create a desire to defecate Normally the feces are not retaine 
in the rectum but arc evacuated almost immediately 

Constipation Constipauon is a condition in which the feca 
matter fails to pass through the large intestine as rapidly as it 
should Perhaps more than half of the adult population of t e 
United States is either actually troubled with constipauon or 
imagines that it is By no means everyone who believes that e 
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IS suffering from constipation has any real cause to justify his 
belief People vary greatly in the number of evacuanons of the 
bowels that normally occur in a given interval of time Some 
regularly have two or three a day, and others go for tuo or 
three days or even longer between evacuations Most people on 
the average probably have one bowel movement a day 
Symptoms of constipation are hard dry stools and difficulty 
in defecation The effects may be headache, depression, and slug- 
gishness The stagnation of fecal matter in the dcscen mg co on 
and the rectum causes discomfort and a feeling of fullness 1 hese 
effects are caused by pressure of the mass against t c wa s o 
the colon and to nervous stimulation It is now believe 
they are seldom owing to poisons given off by the ccompos 
tion of fecal matter, for defecation relieves the effects of consti- 
pation much more quickly than die body can rid itself o any 
poisons present m the blood ‘Autointoxication is a muci 
ploitcd term in the advertisements of the manu acturers o 
tivcs Autointoxication, which undoubtedly occurs at i > 
due to the presence of various toMC substances m , 

that have been absorbed from the intestine It is rat icr 
IS not necessarily a result of chronic constipauon, a p 
medicine manufacturers imply Hic. 

Constipauon is often associated with in igcsuon i.q.j 

orders arc not specific diseases hhc tubercu osis ^ _ 

fc\cr, they are caused rather by some functiona i i > 
page 74 ) A functional disorder, it will be rcca c , 
suit of an interference with the normal working 
of the body \\ ithouc the custcncc of any knou n ^ _ 

or any destruction or mjuiy to Utc tissues in\ o \ c _ 

son may ha\c, as far as can be determined by t\an ’ j ^ 

fcctly sound organs, and yet they may not 
should -nic t>pe of indigestion or consupation ‘hat is cai^^ 
by tension, which may result purely from astc 
functional disorder of rather frequent ^ ^on- 

On the other hand, there may be some organic disease. 
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diuon characterized bj a ximWc change in ilic tiwucs, ilut iiu> 
produce or be asbociatcd \tiih either indigestion or constipation 
or botli of tlicse conditions An innaincd appendix, ulcer, or can 
ccr of the stoinacli, a tumor, and a diseased gall bladder arc a 
examples of abnormal organic conditions which nu) inter ere 
with the secretion of the digestive |uiccs and with the movcnicnt 
of the matcnal through the ahiiicntar) tract If the priiiur) 
trouble IS cured, the accoinpaii) ing diflicultics arc either mm 
gated or disappear Ikcause of the frc«iucnt connection between 
indigestion and constipation and more serious disorders, a per 
son afflicted to any extent with either of tlic fonner troii cs 
should consult a phjsician for exammauon since intelligent treat 
ment depends upon proper diagnosis 
There arc two common t\ pcs of constipation In one, the larg 
intestine is oversensitive to stmuih This is called the ipjstic tjp^ 
It IS characterized by irregular and mclTcctivc movements o 
the intestinal walls Spasuc constipation requires n smooth, so t 
diet with considerable bulk It is frequently associate 'v»t 
colitis, a condition involving an jnffamination of the muco 
membranes of the large intcsunc Excessive use of coarse foo 
in the diet irritates and aggravates the inflammation 

The atonic type of consopaiion, which is more frequent t m 
the spasuc type, is charactcnzcd by a lack of tone or slugg 
ness in the muscular walls of the intcsuncs Tlicsc two types 
are not always sharply differentiated Tlic atomc type may, 
example, develop into the spasuc It was formerly thought 
all consupation was due to a sluggish acuon of the wa o 
the large intestine, consequently everyone having constipauon 
was urged to eat large amounts of roughage to increase pensta sis 
It IS evident that correct diagnosis of the type of constipauon is 
fundamental, if the condiuon is to be helped and not aggravate 
The different methods of artificially producing bowel 
ments are not all equally objecuonablc Some are much m 
than others and are not habit-forming Doctors generally agree 
that the habitual use of catharucs, even of the milder form, is 
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harmful Salts of various kinds extract water from the tissues m 
the alimentary tract, and this in time injures them Most cathar- 
tics irntate the mucous membrane lining of the intestina wa s 
If taken often enough, they cause a chronic irritation wiic i 
makes normal functioning still more difficult It is especia y an 
gcrous to take a cathartic when one is suffering from a omin 
pains of unknown origin (See page 214) 

Some cases of constipation are very genuine an stu 0 
A large percentage are the direct result of treatment wit 
thartics through many years By the time some o t cse cas 
reach a doctor not much can be done to remedy t c con ition 
Most cases, however, can be relieved, if not entire y cure , y 
employing one or a combination of the following procc 
securing more exercise, adopting a more rational diet, tiie s 
of glandular extracts, the removal of a growth, an m cc ® JP 
pcndix or gall bladder, and by the use of some simp e prep 
such as mineral oil or agar-agar , 

The habit of regular evacuations at a definite time ca y 
IS both a preventive of consupation and a he p m its cu 
desire for defecation is apt to come most frequently 
eating, because of the fact that more vigorous rr-;nonsc 

ments occur in the digesave tract at such times le 
to the desire to defecate, which occurs upon itc am 
feces m the rectum, should be immediate, 1 possi c 
of day for the regular cvacuanon can usua y c, wi 
limits, chosen to suit one’s comcnicncc, but it s ou 
same ume each day Even if .he desire is lacking, °n= J -uld go 
to the toilet at the regular time Funhermore. 
should be allowed for thui necessary bodily function smcc^a 
feeling of haste may cause muscular tension w ic 1 J 
evacuation 

III. TIIE KIDNEIS 


The liter as a co operasinz orgm - secret- 

the largest organ tn the bodj Besides stortng gljco^'n. 


th^ iidne/i Tlie Iiier is 
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mg bile, and acting as a receivmg station for all the digested 
nutrients except the fats, it prepares the major nitrogenous Mastc, 
ammonia, for excreuon by the kidneys Many of the nitrogenous 
wastes given off by the cells in their utilization of the ammo 
acids are changed into ammonia, which has a toxic effect on ic 
body if present in the blood m any more than minute amounts 
The liver changes ammoma into urea, a form that will allow it 
to be eliminated by the kidneys 

The kidneys As the large intestines are the organs for the dis- 
posal of the solid wastes of the body, the kidneys are the most 
important organs for the elimination of fluid wastes, althoug 
some water is passed out of the skm in perspiration and rom 
the lungs in the exhaled breath The kidneys consist of 
organs about four inches long and are situated m the abdoimn 
cavity on the level with the lower nbs, one on each side o ® 
middle of the back They are protected with a covering of con 
nective tissue and a layer of fat They are not firmly , 

to the abdominal wall and if one becomes loosened, it is ca e 
a ‘ floating kidney ” 

They remove from the blood principally water, salts, and urea 
which arc eliminated from the body in the urine The unne is 
composed of from 95 to 97 per cent water From three to our 
pints are passed by the average adult m good health every 
twenty-four hours 

The kidneys arc part of the urinary system, which consists, m 
addition to the kidneys, of two tubes, known as ureters, t at 
connect each kidney with the urinary bladder, and the uretira, 
a tube which leads from the bladder to the exterior of the bo y 
Urine is constantly tnclJing from the kidneys through t ic 
ureters to the bladder 

The kidneys contain many small tubes, or tubules It is esu 
mated that there are approximately one million in each kidnc) 
After many convolutions they reach larger tubules that 
into the pelvis of the kidney, which drains into the ureters 
are innumerable capiUancs around the tubules The wastes whic 
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make up the urine are constantly being filtered from tlie blood 
in the capillaries into die tubules from which they pass into the 
ureters and the bladder The amount of urine formed appears 
to be regulated by the amount of blood circulaung in the 
kidneys 



Diagram of the urinary 
sjstcm 


In the uredira there arc two muscles, ca e t e nrher 
one where the urethra is joined to the blad cr an t 
a litdc lower They arc usually contracted and t ic ormer i 
IS involuntary The bladder is hollow and lined widi a 'cn 
strong muscle which stretches as the unne collects. ^ 

tain amount has collected, the pressure become grea » 
to start a senes of concracuons m the muscle i t t us p 
sphincter muscle at die opening of the blazer 
leases some of the unne into die urethra TIic o cr P 
IS under die control of the wiU When it is relaxed, unne is 
loidcd from the body 
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The drinking of sufficient water assists the functioning of the 
kidneys With too little intake of water there is too great a con- 
centration of solid matter m the unnc, frequently producing 
irritation The optimum amount of water needed depends on 
such factors as the weather and the amount of exercise On waOT 
days less unne is produced than in cooler weather because the 
skin IS giving off more water m perspiration Strenuous exercise 
reduces the amount of water for the same reason For some 
after severe exercise the color of the urine is darker than nor- 
mal because of the higher concentraaon of solids On the ot icr 
hand, more urine than usual is formed on cold days bccau 
less water is evaporated from the skin and because more oo 
IS flowing through the kidneys owing to the constriction o nc 
capillaries in the skm from the cold Any water m excess o t la 
needed by the body is eliminated by the kidneys One o tiei 
functions is to maintain the water balance of the body 
eral, thirst is an indication of the amount of water neede 
normally there is a body loss of about two quarts a day, ^ ^ 
be counterbalanced by consumption of the same amount o 
all of this need be m the form of pure water since many oo s 
have a very high water content Nevertheless, it is probably et 
ter to dnnk an overamount of water rather than too little mcc 
the kidneys arc the chief organs for the removal of wastes re 
suiting from the utilization of proteins, it follows that an 
of protein food in the diet will put an extra burden on t eni 
The kidneys may also be injured by an excessive use of alco o 
Frequent mictuntion, or voidmg of unne, may be owing 
a number of causes Tlie caffeine m tea and coffee and 
other drugs have a direct action on the blood vessels in the i 
neys, causing some of them to dilate This effect, together wi 
tlie increased heart action resulting from the caffeine, augments 
the circulation of the blood through the kidneys, causing more 
unne to be produced The amount of urine may also be m 
creased by certain emotional reactions such as nervousness an 
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aiLMCty and, on the other hand, unnation may be inhibited by 
embarrassment and fear 

Urinalysis is made in every thorough medical c.\ammation it 
such substances as albumin and pus which are not norma y 
present appear, they arc an indicaaon of possible serious a 
dcr or kidney disease Albumin is a protein substance commonly 
present in urine in certain disorders It may appear as t ic resu t 
of a temporary condition, tliereforc a second analysis siou 
made a few days later Its continued presence woul in icatc 
some kind of diseased condition The primary cause ot t ic 
trouble may not be in the unniry system It may e tiat tic 
kidneys arc being injured in atcempung to remote roni 
blood bactena and their poisons that have entered it from a focu 
of mfecuon in such places ns the teeth, tonsils, gall bladder 
sinuses, or appendix If such foci of infection arc c care ^P’ 
kidneys usunlly recover from the damage, alihougi 
tinucd neglect of primary infections may serious y impair 
functioning . . 

If the kidncvs themselves have been the foci of an 

non, or a degeneration of their tissue has occurre ■ 

much more serious, and the disease is called iiilncvs. 

ncpbntii, xvhich is an inflammation of the tubu cs o le 
Its causamc agent probably is of bacterial ongin, ut i 
organism is not posimcly Inown It is bcic\e tia 
attack of Bright’s disease may follow a strcptococca 
such as tonsillius, scarlet fc\cr, or septic sore t iroat 
de^cIop after a cold It may be produced by 
of alcohol or the absorption of lead or turpentine P^_ 

or turpentine products The sj mptoms include dim.n.l d sec^ 
non of urine, albumin and certain substances m the unne. 

drops) — abnonnal retention of fluid in the tissues 
cases, com ulsions . r.f the tu* 

Each attack of acute Bnght’s disease cstro\ s , be- 

bales, sMth the result that after repeated attacks t 
come permanently .n,urcJ and the dtsease becomes chton.c , 
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blood pressure and arteriosclerosis may accompany it As the walls 
of the arterioles in the tubules become thickened m arteriosclero- 
sis, the lumens of some of the vessels close, the blood supply 
off from the affected tubules, and they cease to function The 
blood pressure is increased because the remaining tubules must 
excrete more and more waste produce, and this extra deman 
raises the pressure The blood pressure may increase to such an 
extent that the heart is overstrained and the patient dies of heart 
failure, or a blood vessel in the brain may rupture and he les 
of cerebral hemorrhage 

Bright’s disease may occur at any age, but it is pnmariy a 
disease of middle and later life It may occur m an acute orm 
dunng pregnancy, especially in the seventh or eighth ’ 
and this is one of the reasons why pregnant women shou ^ 
under close medical supervision It ranks fourth as the cause o 
death in the United States, being exceeded only by heart disease, 
cancer, and apoplexy 


IV THE SKIK 

The skin as an organ of excretion The skm carries on its ex 
crctory functions through its production of perspiration Pw 
spiration is continuously evaporating from it, altliough t e 
amount is usually so small that we are not conscious o it 
As we have seen, the amount of perspiration excreted depen 
upon such factors as temperature, muscular activity, and t e 
amount and type of clothing worn (See page *37 ) 
marked increase in the amount of perspiration the output o t e 
kidneys becomes less and thirst increases This constitutes a 
latory mechanism prevenung too great a loss of water from 
body Most of the water excreted is eliminated by the kidneys 
under ordinary conditions As an organ of excretion, there ore, 
the skm IS of minor importance since the amount of 
chmmated by it is small in companson with that excrete > 
the kidneys 
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Other functions of the si in are (i) affording protection to 
the body against injury and pathogenic bacteria, (2) register- 
ing sensations of cold, heat, pain, and pressure, and (3) regulaung 
the body temperature We have already studied this last func- 
tion in our discussion of the heat regulating mechanism o 
body (Seepage 137) 

Tbs structure of tbs slm Tire skin is composed of wo parts 
The outer part, called the epidenms, is composed of many layers 
of ccUs Its outermost layers are flattened and without nuclei 
and are either dead or dying They are constantly being sloughed 
off and replaced by the cells beneaUi. which are pushed upwar 
tonard the surface As these cells approach the surface th y 
become flattened and undergo chenucal changes w ic 1 resu 
making them horny or scalelil e, and impervious to water 
There are no blood vessels m the epidenms. but hairs and 
the ducts of the sweat glands, which are the 
skin, pass through it The coarseness or fineness 0 e 
ture depends upon the size of the pores and 
different people The person who possesses a skm of fi 
IS fortunate for if he observes tlic rules of 
will usually have a clear complexion The co or o i 
detennined largely by the pigment granules m le □ 

° xtreT; or de™,r. w below die epidermis ^.t w ma^c 

up of two layers The upper part consists ° ^ 

of cells which are constantlj dividing m a p an crow- 

parallel to the surface of the body It is from ns a , ^ 

mg layer that the cpidcmns constantly being 

cuts or breaks that arc the result of ordmaty of 

are usually healed because of tlic pow er o regc 

part of L dermis This regeneramc Ia>cr 

elcsauons, or pjpilhe Some of the papil ac c 

that nourish the skin and others contain 

scnsimc to certain stimuli civ crowing 

The low er hy er of the dermis lies below the sem ely gro 
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cells It contains many vaneoes of tissues among which arc fatty 
masses, roots of hairs, roots of nails, sweat glands, oil or sebaceous 
glands, blood vessels, nerves, connective tissue, and some rudi- 
mentary muscle cells The roots of hairs and nails are outgrowths 
of the dermis and consist of dead cells that are pushed upwards 
and outwards The dermis is particularly well supplied with 



Diagram of a section of the skin, showing some typical structures 
W/ierMaximow moom, Textbook of H$stohsy,'W B Saunders Compan> ) 

blood vessels which, as well as the pigment, give color to the skin 
The tanning of the skm takes place m the dermis and is 
caused by a browmsh deposit from the blood When it is cx 
posed to the sun or other ultra-violcc radiations for any lengcn 
of time, the blood is drawn into it in greater amounts Wlien the 
blood leaves the skm it leaves behmd the brownish pigment. Too 
long exposure to ultra violet rays destroys tissue, and tanning is 
a protection against an undesirable degree of penetration When 
exposure to the sun is gradual and the slun has had tune to 
develop tins protecuve coloration, the action of the ultra-violet 
radiauons is most beneficial We have already spoken of their 
action on the crgostcrol of the skin in manufacturing ' icanun D, 
m this way preventing nckets m children and promoting the 
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general health (See page 182 ) FrecUes appear m places where 
the pigment is concentrated 

Protective function of the skin In its protective function the 
skin when unbroken is an almost perfect shield against t e en 
trance of disease-producing oi^nisms Because bacteria are very 
likely to be present on its surface, a cut or prick may a ow 
them to penetrate to the tissues in the lower layers of the skin 
There they may set up an infection which may remain oca , 
but which IS sometimes the cause of general blood poisoning, 
or septicemia, if the bacteria are of the pus forming X 
When there is to be a deliberate puncture of the skin, as in 
giving of hypodermic injections or inoculations, or tie ma 
mg of an mcLon m an opcrafon. the skm .s always srfzed 
first Alcohol, tincture of iodine, or mercuroc ^ 

erally used for this purpose In the case of an acci cn 
prick the wound should first be cleansed and then treat 
an antiseptic solution , . . 

Sensory iunction of the skm The nerve endings in file pap^^^ 
lac are called receptors and are sensitive to stimu 1 a 
sible sensations of pain, touch, cold and heat Eech kind of sen^ 
sauon has a different receptor These sensory spoB a 
unequally all over the body but in such a w^ t lat 
any size is lacking in all kinds of receptors Tliere ar ^tv^^ 
to three million pain receptors-many more than ^ „ 
land, about half a million touch receptors, a qaanvr oU million 
cold receptors, and about thirty thousan cat rcc p 
The pain r;ceptots are very generally " ma- 

body, certain parts of which hke J of the 

tions of pam Pam may be felt m pra y J ncivc— 
body and may be caused by sumulauon o any ^fj^cicntly 
through heat, cold, or pressure, for instanee-if it is sufficien y 

Experience shows that the nps of the ®r« 

contain the greatest number of touch ■''“P A ,0 file re- 
Sensauons of touch are often transmitted along hairs 
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ceptors of touch ac their roots, the hairs acting to increase the 
dehcacy of the sense The whiskers of a cat, for example, scr\e 
to give definite warning of places too narrow for the entrance 
of Its body 

The cold and heat receptors are not usually stimulated when 
the temperature remains about the same, unless it is markedly 
hot or cold When the temperature changes, either one kind or 
the other is excited, the cold receptors when it is falling, the 
heat receptors when it is rising The temperature receptors are 
very adaptive For instance, when we first go into a warm room 
from the cold outside, we are distinctly conscious of a sensa- 
tion of warmth, but in a few minutes we cease to be conscious 
of any temperature sensaaon, again, soon after stepping into a 
hot bath the water feels comfortably warm 
It IS very evident how useful these sense receptors are to me 
body Through them we become aware of our surroundings, 
whether they are favorable or harmful, pleasant or disagreeable 
We relax in pleasing warmth, we shiver m injurious cold, con- 
tact with dangerous objects may be avoided by the sense o 
touch, while pain is the warning of trouble somewhere in the 
body When it is experienced its cause should be sought, for it 
may be the danger signal of serious disorder 

The hair Hair grows all over the surface of the body except 
on the palms of the hands, the soles of the feet, the eyelids, an 
a few other places The root of a hair grows from a special kin 
of papilla located under the hair follicle, or a depression in t e 
dermis Most of the follicles have a pair of glands, the sebaceot^ 
glands, opening into them They secrete the oil which keeps t e 
hair and skin soft The hairs are nourished by the blood \esse s 
m the follicles at their roots Muscles he alongside the follicles 
Tliey seldom function in human beings, but m animals they con 
tract and cause the hair to stand erect whenever they are angcre 
or fnghtened 

The color of hair is dependent upon two things the pigment 
in the cells and the number of air cavities m them All hairs have 
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some air cavmes which reflect light. Dark hairs have few and 
hence reflect little light, whereas white hairs hate many 
The care of the sLm end hatr The skin is a good indcv to the 
general condiuon of the body Nothing can take the place o 
hjgienic living in helping to maintain the skin in goo co 
oon Proper diet, adequate rest, normal bowel activity, suiEcien 
exercise in the open air, and cleanhness are the prime essentials 

for a healthy skin . , . 

Beth, ng is fundamental to the health of the skin bee 
sumulates its circulauon and prevents the cloggm o h^renns 
glands by the deposit formed by the secreuons ° ^ . 

glands It IS also important because it prevent ° ^ ° ^ 

promotes the general feeling of self respect at com 

ell cared for body , , „„ Mrh 

In general, there are tvvo kinds of baths 
and the tome bath which is used because of its effect up 
nenes, muscles, and circulauon For the ’ l jy 

about body temperature and soap arc nee c a s 
temperatui is relaxing and restful to most people The cleans 
mg bach should be taken at least three umes a vvee ^ich 

The tonic bath is the cold bath, the degree 
IS stimulating depending upon ‘J’' tcacnon from 

taken w hen one IS chilled or m ill health Dn emcmn>T 

a cold bath IS to drive the blood from the sktn On emej^= 

from the water it should be followed by the 
the blood to the surface of the bod}, ^ ^nsk 

vvarmth and sumulanon Tins reacuon can e a j^cthod 

tubbing with a rongh towel A cold shower ts *= ™ 

of takSig the cold bath because tt Cl mote 
nenes of the skin Just after arising in the m j, 

time for takin? ic. , cmnscd than 

Because the skin of the face and ban j ancntion. 

that of other parrs of die bodv, it ^*1“’ indeed upon 

Alkaline soaps should not be used on I c . wwrm 

other parts of the body The face should be batnc 
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water and pure soap at night before retiring A lather should be 
made and applied, preferably with the fingers unless a fresh 
clean cloth is used It is important to rinse thoroughly to pre- 
vent a residue of the soap remaining in the pores Cold water 
then dashed on the face will stimulate the circulation Unless 
one lives in surroundings where the air is dirty, one apphcauon 
of soap to the face is all that is needed in a twenty-four hour 
period 

For ones own safety, as well as that of others, the hands 
should always be washed before handling food and after going 
to the toilet Since they are very apt to touch materials infected 
with harmful bacteria, the hands should be kept away from the 
face and the body openings Tlie nails should never be use 
to scratch any part of the body since they may very readily 
break and infect the skin 

The sebaceous glands are less active m cold weather Was 
mg removes some of the oil they secrete, and since tlie evapora- 
tion of moisture also has a drying effect on the skin, parncu ar 
care should be taken to dry the face and hands thoroughly in 
winter to prevent them from getting chapped Substances u ® 
olive oil, cold cream, or vasebne rubbed into the skin are he p 
ful in preventing and curing chapping 

Different types of clothing have pronounced effects on t c 
skin Reference has been made previously to the effect of i 
ferent textures of clothing upon the heat regulating mechanism 
of the body (See page 138 ) Tight or rough clothing may m 
terfere with the circulation or cause irritation to the skin w ic 
may result in infection Wool, fur, or feathers may cause allergic 
reactions in some skins . 

The condition of the hair is often an index of our gene 
health, since the hair receives its nourishment from the b 00 
in the same way as the other parra of the body A severe fever 
may so injure the hair as to cause it to look lifeless and fall out 
m clumps On the other hand, persons in good health may ha\e 
“thin” hair and become bald for no apparent reason 
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The condition of the hair js evidence of the care and atten- 
tion given to our personal appearance Bright, naturally glossy 
hair adds considerably to our attractiveness Its health depends, 
at least in part, upon its cleanliness and the sumulation of the 
circulation of its roots It should be shampooed with a pure 
soap when duty If it has a tendency to be too dry, oUve oil 
may be rubbed into the scalp To mcrcase the circulation it 
should be brushed vigorously every day and the scalp massaged 
with the fingers 

Cosmetics are used by many women to add to the attractive- 
ness of their complexions They cannot cover up a pasty sallow 
complexion, hide a pimply skin, or take the place of healthful 
habits of living in helping to make the skin beautiful It is im- 
possible to speak with much authorny about most cosmeucs be- 
cause they have not been used long enough to leam their pos- 
sible effects upon health over a long period of time Nevenhe- 
less, since cosmeacs are in very general use, certain statements 
may be made in regard co them that may be considered words to 
the wise 

Many cosmeacs contain harmful mgrediens such as lead, mer- 
cury, and arsenic, ivhich may cause serious injury to the skin 
It is unwise to use any, the composition of which is unknown 
or, if known, the effects of which on the skin have not been 
determined. Some cosmetics set up special allergic reactions in 
some skins Certam widely known and advertised products hav e 
caused serious skin imtaaon and even severe toxic effects on 
the whole body 

The price of cosmetics is usually out of all proportion to the 
actual cost of chcir ingredients, although large amounts may be 
spent in advertising them Lip-sack, although not harmful to 
most users, may cause trouble if applied to lips that arc cracked. 
Most of the danger in the use of rouge and Iip-sack is due to 
the presence of amhne djes to which some women arc sensitive, 
although apparently the majoncy arc non 

Dcpdatoncs, or hair remov ers, arc often not permanently effee- 
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tive and their use in some cases has resulted in more or less serious 
injury to die skin The only sure and safe way to have hair 
removed is by the use of the electric needle m the hands of an 
expert The use of freckle removers lias proven harmful to some 
people Deodorants may injure the skin, although most of them 
are harmless if used upon a small area The material used to re- 
move enamel from finger nails is apt to make the nails brittle 
if used frequendy. Eyelash preparations are likely to be particu- 
larly dangerous 

Creams or lotions have been advertised to contain vitamins, 
and certain cosmetics are supposed to have some hormones m 
them Claims are made that these preparations invigorate and 
nourish the skin The cells of the skin are not nourished by these 
or any other ‘skin foods ” There is only one way for them to 
receive nourishment and that is from the nutritive materials in 
the blood 

The study of hygiene should result m making us take a critical 
attitude toward the many unscientific claims that are made today 
over the radio, m magazines and newspapers, and in other ad- 
vertising about the so called wonderful discoveries of science 
which are able to make the old appear young and the plain 
beautiful, and which produce their magical results overnight 

Sovte shn disorders Acne is the name of the disorder char- 
acterized by pimples and blackheads In most cases it is confined 
to the adolescent period, and quite generally disappears before 
or during the early twenties The condition is associated with an 
excessive oiliness of the skin and is supposed to be caused by a 
specific type of bacillus The eaung of large amounts of foods 
containing fats and sugars in high concentration, like pastry and 
candy, is apt to aggravate the trouble A program that promotes 
the general health should help to cure this condiDon The diet 
should include plenty of fruits and vegetables, sweets should be 
avoided, water should be drunk liberally, and there should be 
regular exercise m the open air If the condition is at all acute, 
a doctor should be consulted to prevent it from becoming 
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chronic Certain methods of treatment with light rays, with hor- 
mones, and with autogenous vaccines have been found c/ficacious. 

Boils Olid carbuncles are the result of infccuons of hair fol- 
licles A carbuncle is really a duster of boils If pimples arc 
irritated by pidting or squeezing, the infection may be spread 
and boils may result Somctiwts skm infections of this type re- 
sult in blood poisoning TTie wisest plan in the case of a begin- 
ning boil IS to let It stnedy alone and secure medical attenaon 

Warts and corns arc due to an excessive growth of restricted 
areas of the epidermis Corns appear where there is pressure on 
the toes, most frequently because of badly shaped shoes Their 
removal should usually be left to a doctor, although there arc 
certain preparations for their treatment diat appear to be safe 
Corns will reappear as long as the pressure remains 

Moles arc produced by the overdevelopment of the pigment 
cells just under the epidermis Such growths, if located m places 
where they are irritated, may become malignant Tlicy should 
be removed only by a doctor 

‘^Athlete's foot ’ is one of a number of related infections, called 
fa*nts or nng^onn, which arc caused by fungus growths some- 
what similar to the molds that grow sometimes on contaminated 
foods It is usually contracted by walking m bare feet over 
the wet floors m locker rooms or shower baUis of gymnasiums 
It appears on the skm of the feet and between the toes and 
IS chamctcfizcd by the formins of Uttic blisters which itch to 
distraction After they break and dr), a crust forms over them 
Tins condition is frequently diflicult to cure and, if it appears, 
a doctor should be consulted 

Ringwoan nu) attack any part of the skin or scalp Children 
ma\ get It from pbjing with dogs and cats, vihen it is trans- 
muted from the animal to the child It nuv be caused bv in- 
fected barbers cquipmcnf In choosing )our barber be sure that 
he and Ins shop arc clean 

Scabies, or ‘itch," is caused b) itch mites which burrow into 
the skin, cspcciall) between die lingers and toes, n ihc arm 
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pits, and on the abdomen They may spread from tlicse places 
all over the body They cause an mtense itching, and a rash 
develops because of the irritauon from dte scratching The fe- 
male can be seen by the naked eye, is pearly \vhiEc, and lays 
her eggs in burrows under the skin Tlic trouble is spread by 
direct contact with infested persons or with their clothing and 
bedding The tieattnent consists of baths with warm water and 
soap, and apphcations of sulphur ointment Children who arc 
infested should be excluded from school until they arc free of 
the itch mites, and infested persons m general should not be 
permitted the use of public recreation and bathing facilities 
Pediculom, or lousiness, is caused by infestauon by hcc, of 
which there are three kinds, the head louse, the body louse, and 
the crab louse The head louse is the most common and is found 
m the hairs of the head It vanes in color with the different 
races it infests It is very dark m the Negro and Chinese and is 
a light gray with a black margin m the European Tlie female 
lays about sixty eggs which mature in a week. The eggs or 
mts’ are fastened to the hairs near the scalp and look like 
white specks Tlte lice bue the scalp, causing intense itching 
The bites may produce an infection which causes the formation 
of crusts and scabs The hcc may be destroyed by saturating 
the hair with kerosene and olive oil, or tincture of larkspur 
There should be repeated examinauons of the scalp until tlic 
head is free of the nits The mts may be destroyed by dipping 
the comb in vinegar 

The body louse lives in the clothing and is the chief earner 
of typhus fever, cither from man to man or from man to rat 
to man This louse was so prevalent during the World War that 
the clothing of soldiers and of whole sections of the population 
was deloused by steam pressure stenlizers The general method 
of disinfection is by stenbzing the clothing 
The crab louse infests the short hairs of the body m the pubic 
regions, the armpits and sometimes in the eyebrows For dis- 
infccuon the clothing must be sterilized and mercurial ointment 
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applied to the affected parts \\hich should be thoroughly cashed 
several times daily with soap and water. 

Lice are found wliere tlicre is neglect of the elementary rules 
of cleanline^ Tlicy are spread by contact. A clean person, who 
happens to come into close contact widi anyone infested with 
lice, or with clotliing and linen harboring them, may catch tliem 
himself— but he will not keep them. There should be regular in- 
spection of the heads of school children and of their bodies and 
clothing also, where lousiness is suspected. 



THE CONTROL AND INTEGRA- 
TION OF THE BODY 


I. THE ENDOCRINES AND THE NERVOUS SYSTEM 

The uitegration of bodily actmttes. There arc two sets of bodily 
mechaiusms which control and integrate the processes that go 
on Within us and in large measure determine the W3)s m wltich 
we react to situations m our environment (t) the glands produc- 
ing internal secretions, and (a) the nervous system, including 
the sense organs We have given many illustrations of the rela- 
tionship of the nervous sjstem to the other s)stcms m our de- 
senpuons of body functioning for example, the deterioration of 
muscular co ordination that frequently accompanies mental de- 
terioration, overfatigue as the result of nervous exhaustion rather 
than muscular exhaustion, the interference m tiic digcstiv c proc- 
ess by emotional disturbances, the effects upon the nervous S)S- 
tem of dietaries deficient m certain essential nutritive elements, 
nervous tension as a cause of constipation, the ciTcct of narcotics 
and stimulants upon the nerves that control the rate of the heart- 
beat, and the vicious cycle of excessive fatigue, nervous exhaus- 
tion, worry, and sleeplessness In fact, emotional disturbances 
caused by worry, feai, or anger may be great enough to pro- 
duce nausea, fainting, diarrhea, and more serious effects on body 
metabolism 

Thus far in our study, the mechanisms whicfi make possible tins 
control and integration have not been carefully evammed It will 
now be our purpose to ascertain a httle more definitely the struc- 
ture and functioning of those organs which give these character- 
istics of Unity and continuity to bodily processes and activities 
274 
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It might be well to note at the beginning of out discussion 
tliat there arc many aspects regarding the control and integra- 
non of human behavior which are not well undeistood and prob 
ably never will be completely comprehended For example, sci 
ence can tell us very little about the real nature of feelings and 
emotions and how it comes about that we apparently are able 
to make choices in our behavior However, we do know that 
certain bodily structures are necessary in order that a person 
may experience such emotions as love, hate, anger, fear, worr)^ 
and pleasure Although ]ust what takes place in thinking and 
remembering is not understood, we know that if the processes 
connected witlt these expenences are to function on the huiuan 
level a brain is necessary We do not yet know and probably 
never will understand all the factors determining our behavior 
but there is abundant evidence to indicate that things 
lust happen as isolated events Any particular event <>' a« ^ 
link in a chain of other events, some of which bappe" 
the particular act occurred and some of which w j 

It. In other words, human behavior, although 
unpredictable than other kinds of events in nature, does not co^ 
stitute an exception to what has sometimes been called the 

of cause and effect ” „ jg. 

It IS possible by a process of conditioning or traimng to de 
velop cLm typical forms of behavior m an indiv du , whmh 
would not otherwise appear It this were not so, 
be no use in programs of education Children "“S ) 

grow up m I snoods, if there v.ie not t^= 

mg their personalities by P™""*' S . J’^ducation is this 
In fact, the whole basis of any p P X _fl„_nces behavior 
fundamental assumpuon that ^ tendencies to 

However, there are in all of ns so cidled innate ten ^ 

react m certain general ways to typical ^ ^„„d,e- 

these tendencies may be modified through e p ’ j ,55 

less they still remain as part of our very selves These 
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are someumes classified under two heads (i) the self-preserva- 
tion impulse, and (2) the mating impulse There are certain 
structures m our bodies, the functioning of which makes pos- 
sible all the multitude of different activities that some authonties 
claun have their roots m these tendencies 

It is not our purpose here to attempt to describe human be- 
havior m any detail That must be left to the psychologist All 
that we can do is to observe a little more carefully than we have 
heretofore the general nature of the mechanisms that m large 
measure control and mtegrate human behavior An acquaintance 
with them is basic to even an elementary understanding of what 
IS meant by personality traits 

The hormones, or cndocrines, are the “chenucal messengers” 
which, upon gaining access to the blood stream, reach all parts 
of the body and influence many «ypes of acavities The nervous 
system consucuces the means of putting us into relauonship with 
our envuronmenc and is the outstandmg mechanism m helping us 
make adjustments to it Without the ability to sense different 
aspects of the environment, human life would be below that of 
a cabbage An understanding of the mechanisms regulaung bodily 
acnviues, insofar as it is possible to understand them, will help 
to make human behavior— our own and that of our associates— 
more intelligible to us It should contnbute to efficiency and suc- 
cess in hving 

The “master gland” We have already referred to some of the 
particular effects of the various hormones on the functioning of 
the body in our discussion of the different activities of the 
body For instance we have mentioned the influence of one of 
the secretions of the pituitary body on growth, of the thyroid 
on the rate of thn w/K.tfo'alvt. pwtyc.'csxa, tA paiatViyiuiis on 
the utilizauon of calcium in the blood, and of the adrenals m 
converting the glycogen m the hver into sugar We said that 
there arc sex hormones that affect the reproductive funcuons 
It will be recalled that we have also discussed the influences of 
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hyper- and hypothyroidism on the mentality as well as on the 
rate of metabolism (See page 124) 

Our treatment of the funenonmg of the endocrine g 
would be very incomplete if we did not spealt in a little more 
detail of the activities of the pituitary body, or master g an 
(See page .23 ) It is about the sue of a pea but P, V 

found effects upon many different functions of the body, in ad 
dition to controlling the activiues of the other “docrine glan* 
It acts as a co orthnator to keep them working >'a™on.oudy 
Its hormones regulate the growth and development o 
influencing the activities of tlie sex organs 
of the brJn In its anterior lobe it produces (.) a 
regulates growth, (2) another that controls the acn y 
thyroid, (3) still another that controls the ^ 

thyroid;, (4) one that acts to counterbalance *e effec oMn 
suhn, (5) one that influences the flow of milk ^ 

(6) another that affects the funenonmg of the par 

that IS essential to the continuation of “f'- ;",Vd« lonmenrof 

that sumulate the reproductive funcuons and the p 

'“me postenor lobe produces 

probably contains several “ stimulates the con- 

ferent acuvitics Ic raises the blood pressur , . i 

traction of involuntary muscles, and helps o 

mages It is used by m dm 

times by obstetricians to hasten labor 

'’tenera, ngmflranre and p/wr of tbe juo- 
no one part of the body, exclusive organism 

termines behavior Behavior is a function of tl 8 

However, it is true that there are certain ^ ^ 

pamcularly associated wi* me development of personality 

and of these the most non the ability to 

Since intelligent behavior “ 'P' our knowledge of the 

Size up different situauons, and since uu 
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nature of the world, including the people m it, is dependent 
upon our ability to see, hear, taste, sincU, touch, it follows that 
our sense organs play an important part in helping us to meet 
situations Not only is human behavior made possible as a re- 
sult of impulses which travel toward tlic brain, sucli as those 
that occur when sense organs arc snmulatcd, but it is dependent 
upon the passage of such impulses along nerves that finally reach 
their desunauon m muscles or m glands 

Automatic and conscious activittes Ordmanlj we arc not 
aware of some of our bodily activities These arc the automatic 
activities, most of which arc beyond our conscious control 
Others are usually performed consciously and arc commonly 
said to be under the control of the will, or voluntary Some t) pcs 
of activities ate at first automatic and later become conscious, 
on the other hand, many acts which are voluntary in the begin- 
ning tend to drop out of consciousness and become automatic 
to a greater oc less extent Our many acquired sUUs and tech- 
niques, like eating with a spoon or playing the piano, generally 
belong to this latter type However, many of the voluntary activi- 
ties that have become largely automatic arc brought into con- 
sciousness if any stress or obstacle occurs In walking over a 
rough road, for example, we have to exercise some care which 
makes us conscious of our walking movements 
The rate of breathing, the flow of the digestive juices, the 
movement of food masses and excretory products through the 
alimentary tract, the heartbeat, the regulation of the flow of 
blood to different tissues— all of these activities we have dis- 
cussed and many others that we have not mentioned— are auto- 
matic The movement of the skeletal muscles is generally under 
conscious control, hence they are called voluntary muscles to 
distmigush. fhem. ♦hn. -cypt -niusdres -fnac are lounh, ior 
instance, in the walls of the alimentary tract, which are not under 
conscious control and are called mvoluntary 
An illustration of a type of behavior which is first automatic 
and later becomes consaous is the voiding of unne from the 



CONTROL AND INTEGRATION OF BODY =79 

bod} The baby urinates whenever tlie bladder becomes dis 
tended to a certain extent, the nervous impulses traveling from 
It to tlic spinal cord and then back to the sphincter muscles of 
the bladder As the baby develops, nervous pathvva>s are estab 
lished between the bladder and the brain, and the action whml 
was formerlj automatic comes under die control of the higher 


Central 

nervous 

system 



Skin 


Diagram showing the paihwa) utken by ncrvoiis impulses in a sin p 

eentets in the nervous system, with die result diat urination 
becomes a V oluntary act *st not all sensory 

From what has just been said it m some form 

impulses must reach die brain m or j from 

of acuvity They may be shorr circuited ‘■"d , 

the spinal cord The) are die of Ins feet are 

person may be so sound asleep diat w 

tickled he vv.ll wididravv .hem .Ir^ impulses 

case of the automatic emptying of j 

iraiel along nene fibers to ...at 

Other impulses are sent out from ’ 

muscles contract and the foot E vvididiawn 
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Reflex acts arc of two kinds uncondittoned, or unlearned, and 
coTidiUoned, or learned responses Ml animals come into the 
world with a certain number of unconditioned reflexes Tins 
equipment is necessary for ihcir survnal Given the same i)pc 
of sumulus, there will always be the characteristic response, if 
the organism is normal Thus the new boni infant cxhiliits suck- 
ing movements when an object is placed between its lips 
The cowdvUQwcd reflex act vs acc\uiccd k is built up tn an in- 
dividual as a result of experiences It may become as fixed and 
automatic as the unconditioned reflex. As we consider the be- 
havior of higher forms of animals compared witli lower types, 
we find the reflex patterns becoming more complex and the 
responses to given stimuli more uncertain, that is, the number of 
conditioned reflexes m comparison with unconditioned reflexes 
grows proportionately greater Tlic greater complexity of the 
brain permits an increasing variety of responses Tlic bcliavjor of 
human beings and, to a considerable extent, of oUicr nuntmals 
IS made up largely of condiuoncd reflexes On the other hand, 
insects have very rigid behavior patterns 
The expenments with dogs, of a famous Russian scientist, Pav- 
lov, in the field of conditioned reflexes have become very X'cJl 
known He conditioned dogs to various sounds by having a bell 
ring or a metronome tick just before giving them food The dogs 
after a time became accustomed to this pcoccdutc, and, when 
hungry, saliva would flow from their mouths merely as a result 
of hearing the sound which they had come to associate with 
eating even although no food was given them It is hardly neces- 
sary to state that the ringing of a bell will not cause saliva to 
flow in a dog s mouth when he has not gone through a period 
of appropnate conditioning 

■We see examples of similar condiaomng itv human beings It 
is a common occurrence to have one’s mouth water at die sight 
of savory food when hungry, and merely thinking about how a 
lemon tastes will cause the sahva to flow These arc examples of 
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pair passing out beuveen adjacent vertebrae Each of these 
ner\es breaks up into smaller ones wluch bring practically all 
parts of the body into relation widi the spinal cord The brain 
and the spinal cord consist m part of thousands of millions of 
nerve cells They constitute the great central stations, so to 
speak, into which impulses from various parts of the body are 
constantly coming and from which other impulses are constantly 
being sent out 

Impulses traveling toward the brain or spinal cord arc called 
afferent impulses, and are also spoken of as sensory Those wliicli 
travel outwards are called efferent, or motor, impulses, because 
they usually result m some form of muscular or glandular ac- 
tivity 

The brain and the spinal cord, taken together, are known as 
the eentral nervous system The nerre fibers, which connect the 
central nervous system with sense organs, muscles, and glands, 
collecavely compose the peripheral ner.;ous system In reality, 
these systems are not separate and distinct from one another, 
but arc closely connected and work together as a unit 
A third part of the nervous system is especially related to the 
emotions and is called the autonomic nervous system because it 
plays an important role m regulating the fundamental physiolo- 
gical activities which are automatic, like the circulation of the 
blood, respiration, and the digestive and excretory processes The 
autonomic system consists of groups of cell bodies, called giijigljii, 
most of uluch arc arranged in a double row rather close to the 
spinal cord, together with the nerve fibers extending from them 
to glands, and smooth, or involuntary, muscles These ganglia 
and the nerve fibers extending from them are connected with 
the efferent parts of the centra) and peripheral nervous systems 
There are also ganglia either within or close to certain of the 
vital organs m the trunk, that constitute a part of this system 
Detailed considerations of the functioning of the autonomic 
nervous system would be out of place here, but it may be stated 
that it is essential in helping the body to make adjustments to 
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changes in the environment A very important part of its func- 
uoning IS concerned with serving the purpose of self prcscr\a- 
uon For example, when a person gets angry and perhaps finds 
that he must protect himself from attach, he needs more energy 
than usual Under such circumstances die activity of a part of 
the autonomic nervous system results m stimulating the adrenals 
to produce an extra amount of adrcnalm, which causes the hvcf 



to liberate more sugar than usual into the blood stream The heart 
beats more vigorously and digestive processes arc retarded All 
of these responses make it possible for the organism to expend an 
extra amount of energy^ since a greater quanaty of blood tlian 
usual flows to the muscles and there is more sugar available for 
oxidation 

The brain The brain consists of (i) the two large halves 
which constitute the jorebrain, or cerebrum, (z) the hindbrain, 
or cerebellum, which is below die posterior part of the cerebrum, 
(3) the mtdbram which connects the cerebrum with the other 
parts, and (4) the medulla whidi is the upper part of the spinal 
cord located within the cranium 

The brain and spinal cord are mclosed by the bones of the 
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skull and spinal column which are connected, in this way mak- 
ing a continuous protecuon for their dehcatc structures The 
cerebro spmil ftiitd surrounds the nervous tissue of the brain and 
spinal cord and acts as a cushion between them and the mem 
branes beneath their bony covering Someumes, in the case of 
cenain diseases of tlte nervous system, such as memngms and 
paresis, a linnbar puncUire is made m the lumbar region o e 



spinal cord, or the region near die loins, an some o 
IS withdrawn for cvanunation This is a valuab e e p m 1 ^ 

The surface of die cerebrum consists o a tissue --^dv 
matter, or cortex, w hich is thrown into conv 0 unons 
increase its area This grav matter extends a out o ^ 
of an inch below the surface, where die >tc w ^ 

The grav matter contains the cell bodies an t c c 
endings of nerve fibers, which conduct t e moto 
.mpulscs respecmch There .re and 

which make possible the cvpcncncing o mluntarv 

rhe sendrng ol of motor rmpulscs. Such -7”“ 
morements und speech arc uttder the coniro o sccin'r, 

aud sensauons of famous Unds, bU those m the sUn, and seem,. 



-87 


CONTROL AND INTEGR VTION OF BOD\ 


reasoning, and imagination On the basis of memorj a person 
maj learn from past experiences, and, if they have been nch and 
di\crsificd, there ma) be established the possibihty of choosing 
from manj different responses the pamcular one he will mal e to 
a given see of stimub Tlic wise use of this ability to choose be- 
tween varying types of responses is the fundamental requisite of 
the exercise of intelligence 

Tlic cerebrum shows a much greater development m human 
bemgs than m any other animal Tins is not, entirely, because 
of the relatively large size of die human cerebrum as compare 
with that of other animals, but rather to the pracDcally inhmte 
possibilities of nuking different kinds of connections between 
the neurons by means of association fibers In spite of tlus fact 
habits of dunking and acting may become so lived due new 
association patlis may be sec up only with great dilHcuIty reju 
dices and a dosed mind involve lived habits. It is namra t at 
habits should become progressively more set as one grows o er, 
but one should try to avoid forming lived ways of reaenng 
to situations which, although similar in a general way to tiose 
that have been experienced previously, may involve new e emene 
Because of the flcvibility of mans brain, ic follows that c « ^ 
outstanding cducablc arunul Habits may be forme an ater 
broken, new ones being established which often take ic pac 
of the old Tlus means that nun is better able than any 
form of life to nuke readjustments to continuous changes m 


environment. . 

The cerebellum, like the cerebrum, consists o ° , 

spheres The function of the cerebellum is ^ ^ 

assistmg in the co-ordinating of muscular activities 
remov ed from a dog, for instance, there is difficulty in ocom(> 
non The animal exhibits spravvhng movements when it att p 


to walk or run , t- 

The medulla controls some of the essential bo y acov 
contains the respiratory center and helps to re., ate 
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beat, circulation, sweating, and swallowing movements These 
activiues arc so necessary that they must be carried on automati- 
cally 

II THE SENSE ORGANS 

The sense organs We have already learned that there are cer- 
tain nerve endings or receptors m the skin, sensitive to stimuli 
of heat, cold, pressure, and pain When these nerve endings 
arc sumulated, nervous impulses travel toward certain sensory 
centers m the cerebrum and affect them m such a way as to pro- 
duce characteristic sensations Nerve endings m the eyes, in tlie 
cars, in the nose, and in the tongue make possible the sensations 
associated with those organs and are all similar m their general 
method of functiomng to the receptors m the skin (See page 
265 ) All of these, m addmon to certain other receptors— like 
those m the muscles and tendons and m the orgms of eqwUbnwn 
in the ears, are the sense organs of the body With the exception 
of the sense of smell, which seems to hat e detenoraied, the sense 
organs of man are in general the most wonderfully developed of 
all creatures Most of what we learn about our environment is 
made possible by our sense of sight 
Structure and functioiung of the eye An elementary knowl- 
edge of the structure and normal functioning of our eyes will 
help us to understand how to take care of them The eye is an 
apparatus which focuses rays of light in such a way as to pro- 
duce images on a surface It has a lough outer covering, the 
sclera, the front part of which is transparent This transparent 
surface is called the cornea Behind the cornea within tlie 
eyeball is a colorless liquid, known as the aqueous }jwnor, 
tlirougii which tlic rays of light must pass before meeting the 
1 cm, "wbidn is a mechanism for focusing them There is also a 
mechanism that regulates the amount of light which may enter 
the eje This gives the color to the eye and is called the tris 
In irs center is a circular aperture, the pupil The pupil may be 
made larger or smaller, depending upon the action of muscles 
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in tlic ins TIicsc muscles act automaacally, contracting the pupil 
in bnght light and expanding it in dim light 
Light x\a\cs, passing through the cornea, aqueous humor, and 
pupil, fall upon die lens and arc focused in normal vision upon 
die sensitive nerve endings that arc found in the retmi, or inner 
lining of the back half of the eyeball The retina is like the 



film or plate in a camera On dicir way to die reuna, lig y 
after passing through the lens, traverse a clear, jc y ' 
stance which fills the e>eball behind the lens an m ■ 
called the vitreous buvior , f 

The reuna contains a very complicated senes o 
nerve cells, which form the spcaalizcd en ° , 

nene It is these cells which are sensitive to ig c ' 
which, upon being stimulated, "“™“,,‘“rain where 

traverse the optic nerves to the postenor pa 
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the cmur of .s toted The diffetent parts of this whole 
mechamsm of MSiQti-the eyes, the optic nerves, and tlic centc 
in the btain-must work hamioraously in order that vision may 
be normal 


fatsigMed 



Normal 



Nearsighted 


Diagram showing 

Defects of the eyes The shape of the lens can be changed by 
means of the contraction or relajtation of certain small muscles 
called ciliary vniscles By changing the shape of the lens it is 
possible to change the location where the rays of light arc fo- 
cused If the lens of the eye is made thicker than ordinary, 
images are focused m a position in front of the retina Some eye- 
balls arc too long and some too short In such cases vision is 
blurred unless the focusing mechanism of the eyes compensates 
for the abnormal condition, or unless properly fitung glasses arc 
used Shortsightedness, or myopia, is a condition in which images 
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are focused m front of the retina. In farsightedness, or hyperopia, 
they are focused behind the retma Asttgimtim is a condition 
of faulty vision due to irregular curvature of the cornea or lens 
or the back part of the eyeball As a result of this, parts of the 
images are focused upon the retina whde other parts are focused 
either in front or in back of it Those focused on the retina ate 
clear while the rest are blurred 
There is reason to believe that m the United States about 
one quarter of the adult population which is at present without 
glasses, need them, while another quarter wear them The eye 
examinations made at colleges every year disclose the fact at 
large numbers of students have been seriously handicappe or 
some time before their entrance because they have nee c 
glasses The human eye is a remarkable mechanism w ic js 
able to adjust itself to a considerable extent to t c eman s 
made upon it, even when possessing much less than norma vision 
This IS the reason why many persons who need glasses are no 
conscious of the fact Results of eyestrain, however, may cau 
headaches, pains in the region of the eyes, backaches, constip 
tion, or indigestion Not all of these symptoms are apt to ®PP 
m any one person who needs glasses and does not ave . 
but one or more of them are frequently associated wit eyes 
Care of the eyes From the above description o t e 
and funcuomng of the eyes we may better . 

suggestions regarding their care The eyes are mar e y a 
by one’s general health For example, if one is overure , 
are more easily strained and arc usually lacking in uster 
mg can take the place of good health and adequate rest 
mg the eyes an attractive appearance 

Rubbing the eye m an effort to get nd of a ^ 

IS very apt to result in imbedding the particle more 
the tissue If it is on the lower lid or the lower P^^ ° ^ 

ball. It may usually be removed easily A clean an 
a bit of sterile cotton wound around the en o a „nper 

be used for the purpose If it is upon the surface o PP 
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hd or the upper part of the eyeball, it is usually necessary to turn 
back the upper hd m order to get at it This may be accomplished 
by taking hold of the eyelashes and at tlic same time pushing 
downward, upon the upper part of the lid, with something round 
hke a pencil Often merely flooding die eyes with a bone acid 
solution will result in washing out the offending particle 

It is unwise to read for a considerable period where there is 
either too much or too little light Instnimcnts known as Itgbt- 
meters, which measure the intensity of light at any gi\ cn place, 
are now on the market Their operation depends primarily upon 
the use of a photoelectric cell which operates a pointer on a 
dial The degree of intensity of the light is shown by the posi- 
tion of this pointer, and since the amount of light desirable for 
different kinds of work has been standardized it is easy to de- 
termine by this means whether the proper amount is being ob- 
tained In reading at night it is advisable to have the whole room 
fairly well lighted instead of just having the light thrown upon 
the object one is looking at U the rest of the room is dark, tlie 
eyes, which should be rested by looking away from time to 
time, have to make adjustments which result in strain The size 
of the pupil changes rather rapidly but not rapidly enough for 
protection against the sudden glare which results from quickly 
shifting one s glance from darkness into bright light 
Reading m bed may be harmful unless one has adequate light 
and is propped up so that the printed page is about on a level 
with the eyes One should not read when directly facing the 
source of light or when the direct rays of sunlight fall upon 
the pnnted page It is unwise to attempt to read for a protracted 
length of time m a moving car or tram, because the vibrations 
result m making jt necessary for the focusing apparatus of die 
eyes constantly to make readjustments The excessive use of 
tobacco IS harmful to the eyes of most people and certain drugs 
may be injunous 

It IS unwise to patronize places where free examinations of 
eyes are advenised In most uistances such establishments arc 
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interested primarily in selling glasses and not in correcting eye 
defects There is also a great difference in the quality of the 
lenses used m glasses Cheap lenses may be inaccurately ground 
and increase, rather than relieve, eyestrain 

Oculists, optometrists, and opticians Oculists, or ophthalmo - 
ogists, optometnsts and opticians all do specific types of work 
related to the eyes Their traming is different and their quah ca 
tions should not be, but frequently are, confused The oculist, 
or ophthalmologist, is a medical college graduate who has spe 
cialized m the study of the eyes As a practicing physician, he 
is permitted by law to put a drug, such as atropine, in t em 
This IS frequently necessary in order to diagnose their con luon 
The effect of this drug is to paralyze the ciliary muscles tem- 
porarily, with the result that the eyes may be examine w e 
they are m a relaxed condiuon, when they lose their power 0 
accommodation, or the ability to focus the rays of hg t on t 
retina , 

It IS unlawful for an optometrist or an optician to use rugs 
An optometrist has had special traimng m making certain 
urements of the eyes In many cases he is competent to presc 
glasses but he lacks the oculist’s thorough backgroun o 
cal traimng The optician has been trained to gnn enses 
his work IS to fill prescnptions made out by an ocu 1st 


optometrist . , ...i, 

TIic superficial tesung of the eyes by means o a c , 

can be used by anyone who has had a little traimng is 
in that It indicates in most cases whether a furt cr 
IS necessary However, this type of cxaminauon oes ” 
close certain rather common types of defective 
astigmatism These preliminary tests consist o rea . 

letters from a chart, first with one eye and then wit 
when the chart is placed in a good light at a istance 
twenty feet from the observer The chart ■rte 

ters, diminishing in size from the top rows to e o ^ 

use of the chart helps to ascertain a number of t mg . 
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■whether the eyes ere approximately alike, whether they are near- 
sighted or farsighted, and if so, to -what extent This kind of 
examination should not be considered final When its results in- 
dicate that glasses arc either probably or definitely needed, or, 
if worn, that they may need to be corrected, the next step is 
to have a more thorough examination by an oculist 

In recent years oculists have discovered that some people use 
only one eye This is because the unused eye is abnormal and 
hence is used only with great strain This condition is likely to 
be accompanied by squinting and cross-eyedness If this abnor- 
mality IS recogniicd promptly and proper glasses obtained, nor- 
mal use of the affected eye may follow 
Disorders of the eyes Cataract is one of the most common dis- 
orders of the eyes It is due to the clouding of the lens or the 
capsule enclosing the lens, which results m shutting out the Jight 
to a greater or less extent, that 1$, it produces varying degrees 
of blindness As the cataract grows, vision becomes poorer until 
total blindness may result The condition usually affects both 
eyes and is most common m old people, although young people 
and even babies someumes have it In most instances its cause 
or causes are not definitely known, although in some cases it 
appears to be owing to mjury or disease Fortunately, it is a 
condition in which a high percentage of cures follows an opera- 
tion which involves removing the affected lens If the operation 
IS successful, glasses with an artificial lens restore almost normal 
vision 

Conjunctivitis Conjunctivitis is an infectious disease caused by 
the gonococcus or one of the group of pus forming micro- 
organisms It IS characterized by acute inflammation of the con~ 
junctiva, or the mucous linmg of the eyelid and front of the 
eyeball, accompanied by 7, discharge of p-cis and mucus It is 
contracted by contact with an infected person or with articles 
soiled by infected dischaiges Sources of infection may be a com- 
mon towel or washcloth The eyes may also be infected by un- 
w ashed fingers which have bandied infected articles 
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Vn mlUniiiutioii of ihc conjuncma, cjllcil opltljlmj tieonj 
ronw;;, occurs m ncuborn babies. In a lari,c ma)ontj of the cases 
the causative a^ent was the ijunococcus traminittcd from mother 
to child during binh Hus disease has been ilic cause of many 
coses of blindness. I ortuiutcl) it is now uncommon because 
the laws of must states rciiuirc the use of a solution of silver 
nitrate, which dcsirovs the genus, m the c)cs of all babies at 
binh 

TrscI onj Trachoma is another high!) infectious disease t lat 
« also characicnzcd bv mtlamiiution of the conjunctiva chronic 
m ilm case Its causative i^ent has not been discovered It u 
transmitted b) direct contact with an infected person or witi 
aniclcs soiled h) infective discharges Since children arc usua y 
more susceptible than adults, an) suspected child should c c\ 
eluded from school and from all association with other clul 
dren until he has had treatment and has been tauglic lovv to 
I'Ccp from infecting others. Htc disease is of ratlicr requen 
occurrence among immigrants from Southeastern utopc at 
among some Indian tnbes and undcrpnvilcgcd groups 
lam sections of the United States. Immigrants arc re use a 

mittancc to the United States, if found to have trachoma 

Tie stweture a/iJ fimciiotuns 
"aves that arc produced b) the vibrations of the o jeet p 
«ng the sound TTic mechanism for hearing has been so con 
structed that the sound waves set up stimuli m tic au 

or the nerve that convc)s impulses to the auditory c 
ter m the brain which results m the sensation of 

TIic car consists of three parts outer, middle an mn 
outer car consists of the structures Uiat can be seen outer 

fory r/icatus, or opening which leads into the ica rid 

car ends with the rywpaww/, or eardrum .hat 

'vaves impinge and which cause it to vibrate -Hny 

secrete wax or ccnw/cH, empty into tlie meatus 

helps to prevent tlic entrance of dust and other su sta 
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The vnddle ear consists of a cavity m the temporal bone di- 
rectly behind the tympanmn This part of the ear becomes in- 
fected in cases of olim media (See page i6j ) The three smallest 
bones m the body, commonly called the hammer, anvil, and stir- 
rup, are located in this cavity. They are so held together by 
ligaments that when the hammer, which is loosely fastened to the 



Diagranimauc $ectioa of the ear 


tyinpanutn, is sec vibrating by ic, the other two bones vibrate 
m harmony A. portion of the siirnip fits into an opening v/hich 
leacls into the inner ear 

The inner ear consists of what is called the cochlea, which is m 
reality a winding cavity, shaped somewhat like a staircase with 
one and a half turns It contains a fluid which vibrates as a result 
of the movement of the stirrup and this vibration stimulates the 
receptors of the auditory nerve As a result of this stimulation 
impulses are set up in the auditory nerve which travel along it 
to the center of hearing m the bram The impingement of sound 
waves on this delicate apparatus enables us to expenence the sen- 
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saDon \ve call heanng Other structures are present in the inner 
ear which make possible the sensation of cquilibnum These struc- 
tures, three in number, are known as the seim circiiUr canals 
They are filled with a fluid and contain receptors sensiuve to 
the position of the head They convey impulses to the brain, t at 
contnbute in a very important way to making it possible 
to maintain our balance m walking, standmg, or sitting It is e 
Ueved that the sensations associated with seasickness re t rom 
the excessive stimuli imparted to the nerve endings in these cana s 
From this descnption of the mechanism for heanng it is evi 
dent that any one of sev eral conditions may result in its impair 
ment. If the ear-drum is senously injured or if the li e ones 
m the middle ear do not function effectively m transmittuy vi 
brauons from the tympanum, the abihty to hear is decrease 
injury to the auditory nerve or the auditory center in t e r 
will also result in a greater or less degree of deafnej t is « 
mated that about ten million people m the Unite tates su 
senously from impaired heanng 
The most common causes of difficulty in hearing are t e 
of a chronic inflammanon of the mucous mem ranes 
middle ear This condition may be mtensifie m ® . 
ways, as, for example, from neglected colds, from ow „ 
nose too vigorously, and from diving or swimming un 

In all of these cases bactena find dieir way to the middle eiir 
through the Eustachian tube and set up an in 
tion, which may seriously interfere with heanng 1 a 
become chrome Anyone suffenng from drafness, e = 

.he handicap may nJr be veiy greac, 

m the diagnosis and treatment of the car nroper 

progressiv! If .he condinon is dneovered early and pmp^ 
treatment is given, the trouble may be either correc 

“t“ SrL, The taste receptors are fou^m ^oup^^^^^ 

scry cells in the tongue, that we rfl „hen 

bedded in certain papillae on the surface o 
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stimulated produce sensory impulses The taste buds respond to 
chemical stimulation Substances must be in solution to be tasted, 
dry materials have no taste until they have been moistened by the 
saliva of the mouth There is a division of labor among the taste 
buds just as in the receptors of the skin They are not all excited 
by the same kinds of foods, but some respond to those tliat taste 
sweet, others to sour substances, others to salty and still others 
to bitter materials 

The sensory cells, upon the stimulation of which the sense of 
nnell depends, are located m the upper parts of the nasal pas- 
sages They are found m two areas, each about the size of a five 
cent piece and are connected with the center of smell m the 
brain by the olfactory nerves Like the receptors of taste they re- 
spond only to chemical stimulation, but m the form of gases 
instead of solutions They are sensitive to very small amounts of 
odoriferous substances 

We often think that we arc tasting food when wc are really 
smelling it While food is being chewed the odor arises into the 
nostrils and stimulates the olfactory end*organs Savory food 
increases the appetite and usually castes better When the nostrils 
are panially blocked by a cold, many foods arc tasteless. 

III. DISORDERS OF THE NERVOUS SYSTEM 

Intelligence and feeble-mmdedness Intelligence may be defined 
as the ability to Icam from experience It exists m varying de- 
grees among the higher forms of animals and is pnmarily a func- 
tion of the cerebrum As a human being passes through the 
penods of infancy, childhood, and adolescence there is normally 
an increase m his ability to make successful adjustments or in 
the development of his intelligent In the case of some individ- 
uals, however, this development is arrested at certain points defi- 
nitely below what may be considered normal, and such persons 
constitute the group called feeble-minded 
The question may well be raised as to what is meant by the 



CONTROL AND INTEGRATION OF BODY 299 

term normal as applied to intelligence, or for that matter, to 
any other functioning of the body Tlie term has no abso ute y 
definite meaning It is impossible to draw a sharp hne between 
high grade feeble-minded persons and low grade normal minded 
persons The two groups merge into each other ^ 

border-line cases However, a person is usually considere norm 
minded who does not fall below a certain level in ability to pas 
intelligence tests that are appropriate to his age group 

According to reliable estimates there are approximately three 
million feeble-minded persons m our country These peop e vary 
greatly among themselves, not all of them by any means eing 
of a type which should be insututionalized They arc or X 
divided into three classes idtotSy wtbeciles, and morons 
idiots do not possess intelligence higher tlian that o a 
three year-old child The imbeciles range m their mte 
level between that of the three-year-old and that o t 
year old child The members of both of these classes nee 
tutional care . .u. 

The intellectual development of morons ranges 
seven- and twelve-year-old levels Many of this “ . 

to be self supporting and many others need on y a 
ance On the other hand, not a few morons li3\ e an un 
combination of behavior traits which make t cm, i n 
social, at least unable to earn their own living rom t ^ 
they start school hfc they arc doomed to failure m 
with more able associates Repeated failures may rce i 
hate, envy, suspicion, distrust of thcniseUcs— in act, ' 
category of undesirable traits -which lead to anusocia , . 

Therefore, children of low-grade mentality should not b 
to compete with normal minded children If ng 
are gi\cn a special type of education whic is suite , j , 
particular needs and abilities, some of them may 
good citizens and the likelihood of their entenn^, ic 
group, which needs cither temporary or permanen 
care, becomes greatly reduced 



300 CONTROL AND INTEGRATION OF BODY 

The causes of feeble imndedness Most feeble minded indi- 
viduals are born with defecuve nervous systems, although not a 
few fail to grow up mentally because of some accident or dis- 
ease which affects their brains dunng infancy or childhood Al- 
though authorities disagree about the importance of heredity in 
producing feeble mmdedness, many of them interpret the data 
as indicaung that at least 50 to 75 per cent of feeble mmdedness 
IS of the hereditary type Crenmsm, to which wc have previously 
referred, is one type of feeble-mindedness which may be in- 
herited (See page 125) In addiuon to the hereditary type of 
feeble mmdedness and the cases which develop after birth, there 
are also those acquired congenitally, that is, the condition was 
caused by some injury or disease either before or at the time of 
birth Some of the children of syphilitic parents, for example, 
are of this type 

Some diseases of the nervous system The nervous system, like 
other groups of organs, is subject to attack by certain micro- 
organisms Paresis, rabies, tetanus, encephalitis, poliomyelitis, and 
meningius are especially significant because of their effects upon 
the nervous system Also, diseases resulting from a more or less 
marked deficiency in foods contaimng vitamins B and G, involve 
derangements of the nervous system (See page 1 80 ) 

Forests, sometimes called softenmg of the brain, is produced by 
the syphilitic organism, the treponema pallidum Not everyone 
who develops syphilis becomes paretic, it follows only when 
the organisms attack the bram However, about 10 per cent of 
the patients in state hospitals for the insane are there because of 
this disease Until recently paresis has been considered incur- 
able, but now It IS known that m many cases, at least, the disease 
may be checked When its victims are subjected to a high fever 
iot Wots a condition is created m the "body that is un- 

favorable to the conunued existence of the treponemata and they 
may be killed (See page 81 ) Paresis is a possible end result of 
syphilis which may have been contracted ten, twenty, or more 
) cars before the time it appears Syphilis will be treated in more 
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detail in our discussion of die diseases of the reproducme 
organs 

Rabies has its origin in the bite of a mad animal, usually a dog 
The causauve agent is believed to be a filtrable virus which at- 
tacks the nervous system, bringing about a progressive paralysis 
It IS pracucally always fatal in human beings, unless the Pasteur 
treatment is given If die victim is treated with the appropriate 
\ accine in the early stages of die disease, cure is certain in almost 
all cases If an animal suspected of having rabies bites anotlicr 
ammal or a person, it should be penned up and 1 ept under o 
servation for seven dajs to determine if it has the disease 
It shows die defimte recognizable symptoms of rabies, it siou 
be killed and die brain examined in a laboratory for abso utc y 
certain evidence of the disease In the meantime the ony sa c 
course is to start vacemaung the animal or person it has ittcn 
Tlie discovery of die rabies vaccine by Pasteur is desen c m 
the discussion of the rise of the science of bactcnology t e 

Tlie common name for tetanus is lockjaw It is produced by 
the tetanus bacilli which usually enter the body through deep 
wounds A symptom of die disease is markedly pain o muse 
lar spasms, some muscles going into a state of pro on-,c c 
traction Since in an early stage the muscles of die jaw arc 
fected. It has been commonly called lockjaw Tlie tetanus ac 
is widely distributed in the soil and is cspcciallj apt to^ 

manure It is an anaerobic tv pc of bacicnuni (See pa^c -5 

anutoxin is a\ ailablc for tetanus and sliould be used m cases " 
deep w ounds hav c been made bj anj dung that has cen m 


tact with the soil , clccDin" 

Encephalitis letbargica is die name given to a prpe , ^ 

sickness It should not be confused with the A 
sickness, which is caused bv an animal parasite an p 
the tsetse fly Encephalitis Icdiargica is believed to 
b> 1 filmbk Mnis, of Mhich there app«r to = ^ ' appeared 
\n epidemic of w hat is know n as the t) pc ' 
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in and around St Louis in 1934. The disease is bafJling m many 
of Its aspects, including methods of control In some eases it 15 
followed by marked mental dcteciorauon It constitutes one of 
the rather common causes of psychosis, or derangement of die 
personality, ordinarily referred to as insanity. 

Polt 077 tyelius, commonly known as infannlc paralysis, like en- 
cephalitis, IS caused by a filtiablc virus Headaches, vomiting, 
moderate fever, pain, and stiffness of the limbs arc among the 
earlier symptoms of the disease Paralysis is a later symptom 
It is spread by discharges from die nose and throat of an in- 
fected person or earner Children arc much more susceptible 
than adults The virus enters the nose and is earned to tlic brain 
by way of the olfactory nerves Certain motor nerve tracts 
degenerate, with the result that paralysis of the muscles ordi- 
narily innervated by those nerves occurs The senous effects of 
the disease may often be lessened by special care and treatment 
both during the course of the disease and during convalescence 
During the latter period hydrotherapy and clccincal treatments 
have helped many sufferers to obtain a considerable degree of 
control of muscles which otherwise would have remained use- 
less 

MeTiwgttis IS an acute infectious disease of bacterial ongin, in 
which there is inflammation of the menmges, the co\ enng around 
the brain and spinal cord It may be produced by the memngo- 
coccus, the tubercle bacillus, or the pneumococcus and other 
types of bacteria Victims of this disease should be isolated for 
two weeks after the onset of die illness It is spread by dis- 
charges from the nose and throat Chilling and overfatigue 
should be guarded against by persons who are exposed to pos- 
sible infection 

Psychoses Psychoses involve the derangement of the person- 
ality The term insanity is le^ rather than medical It is com- 
monly applied to individuals whose personality disorders are so 
great as to constitute a good and sufficient reason for not hold- 
ing them responsible for their conduct It appears in a number 
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of different forms and has many possible causes It is not a dis 
ease m the ordinary sense of the •word, but some forms of psy- 
choses, as ha\e previously stated, result ^v holly or m part 
from certain diseases or infecaons Psychoses occur in persons 
of a normal degree of mental ability, and should not be con- 
fused \Mtli feeble mindedness which, as we ha\e noted, is a term 
apphed to low grade mentahues that never attain normal de 
\ elopment. 

In the opinion of many authonties, ps> choses are not inhenied. 
although It IS also generally agreed that certain forms are apt 
to appear m persons who hate inhented faulty nervous systems, 
or in those who, for some other reason, are u.uble to withstand 
any unusual stresses and strams m life In this sense it is quite 
hkely that heredity plays an important role in either preventing 
certain types of psychoses or in making persons susceptible to 
them However, there are frequent instances of their dei eloping 
m some member of a family where there are no previous recor 


of serious mental derangements 

Psychoses are commonly classified as either orgamc or unc 
nonal Paresis and the mental detenotauon which may follow an 
attack of encephahos lethargtea are among the common “ 

of the orgamc types Other orgamc psv choses may res t 
the csccssive use of alcohohc bev cranes and certain drugs or m y 
sometimes be produced by brain injuncs and tumors. 

Senile dementia, an orgamc psythosis, is characterize y a 
tenoiatton of the brain due m part to the effecls of old a^^ 
although tt ts hardly necessary to add that most old people are 
not suLcc to tt It ts not caused by any parttcniar mtcrootganism 
and caJnot be cured by any known methods. There are nndoubr- 
edly many factors operatmg to produce it and they va^ 
thierenr people Some aurhonnes beheve that one of the mo r 
significant is the effect of long standing foci o m cenon. 
dLntta IS an esawserated second childhood Its 
often remember very clearly events which occurred perhaps 
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fifty or sixty years ago, but they cannot recall what happened 
m the previous hour 

A psychosis is usually not a condition of sudden oncoming 
Generally there is a rather long penod, often extending through 
several years, during which the symptoms become increasingly 
grave until finally the point is reached where institutional care 
becomes desirable or imperative In no type of insanity is this 
fact better illustrated than in tlie most common of all t) pcs 
of psychoses, dementu praecox In this disorder the personality 
gradually becomes shut in, tlic patient finally coming to live in 
a world of his own imagining in which he is unable to face rc- 
abty It becomes extremely difficult to arouse him to inahc even 
the simple kinds of adjustments to the actuaj world He eventu- 
ally reaches a condition m which he sits m a dejected and piti- 
able attitude Even doing those things which arc fundamentally 
necessary to maintaining life, such as eaung, becomes an intoler- 
able burden, the individual finally returning to a condition which 
IS as helpless as that which characterized his existence before 
birth 

Dementia praecox cases are sometimes characterized m the 
early stages of the disorder by a failure to live up to what is 
expected of them on the part of their relatives and friends, the 
early symptoms usually appearing during adolescence If a child 
conunually experiences failures, his morale may be broken down 
and he may come to assume an attitude of indifference He be- 
gins to picture to himself a world m which he can be suc- 
cessful and he spends mote and more time in daydreaming 
There is some evidence to indicate that if early in the disorder 
his environment is changed in a way to permit him to make 
successful adjustments to it, he may be able to face the actuali- 
ties of living and never become a victim of this psychosis Gen- 
erally speaking, however, by the time the serious nature of his 
condition is recognized, there is little hope of effecting a cure 
It IS quite likely that as our scientific knowledge m the field 
of mental disease advances, methods will be found by means of 
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mental disorders is second to none m the fields of medicine and 
public health 

Psychoneuroses is the name given to a group of nervous dis- 
orders that are characte^^ed by abnormal behavior, but which 
are not of so senous a nainie as the psychoses Tltcy arise from 
an inability to make the usual adjustments to the conditions of the 
environment and may be due to a number of different causes A 
predisposing cause may be hereditary structural weakness of tlic 
nervous system, which cannot stand unusual stresses of, in some 
cases, even the customary frictions of everyday living How- 
ever, a person who may have mhenced a sound nervous system 
may be subjected to such a degree of emotional strain, mental 
and physical overwork, worry, and poor living conditions that 
he will break down ’ under them Also, the abuse of a healthy 
nervous system by unhygtemc habits, the chrome use of alcohol 
and certain drugs,' and repeated cmouonal excitement may lead 
to deflmtft nervous disorders In addition, psychonturoscs may be 
produced by injury, shock, sexual disorders, and certain infec- 
tious diseases 

Neurasthenia, someames called “nervous break down” or “nerv- 
ous prostration, ’ is a common form of psychoneurosis It is a con- 
dition characterized by excessive nervous exhaustion and general 
fatigue Among its symptoms are worry, depression, and anxiety, 
a loss of sense of values, excessive irnubility over slight annoy- 
ances, inability to fix the attention, insomnia, phobias or fears, 
unusual sensitivity to pain, and various other physical symptoms 
The phobias are common m severer cases and take different 
forms agoraphobia, or fear of open spaces, claustrophobia, or 
fear of closed places, the fear of being left alone, the fear of 
‘pftsvflA , w/i t, bitfA oftjct item 

We see incipient forms of the disorder in the ‘ tired business 


Alcoholism and many forms of drug addicuon are now recoemzcd as 
an atten^ on the part of the individual to escape life s problems and diffi- 
mucs 1 he drug habit docs not produce the primary mental detenoracion 
Un the contrar), the mental pattern of the individual results in the acqui- 
sition ot the diMg habit. ^ 
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man” and the nervous housekeeper Different types of nervous 
reactions, like muscular tvvitchings, weeping easily, and jumping 
at unexpected noises, may be warning signs of its oncommg I 
the pauent is taken in hand in the early stages, very frequendy a 
program of rest, exercise, and hygienic living in general vviU 
effect a cure Usually a temporary change of environment proves 

helpful ,, 

Symptoms of ncurastlicma may be seen in nervous, cmotionaby 
unstable children tv ho are commonly suffering from tlie double 
handicap of a poor nervous mbentance and bving in ^ I'™' 
where onc-or both-of the patents is nervous, u-ntable, and high 
strung In such cases cducouon of die parents m die development 
and problems of children is perhaps the first step in the cute o 
die child If this is not possible, someumes the only hope 

cure IS lus removal from the home 

In many of the larger cues mental hygiene climes be=n 
established, which advise parents as to the ^e an 
of neurone and ' problem' chddren The d.fficulues of neura^ 
theme adults often have their beginnings in the mental diso ders 
of childhood Every effort should be made to attest ^ “P 
ment of diese disorders early Young men and “ 

age who show marked emouonal disturbances and a 
degree of lack of adjustment to diem surroundings should seek 

the help of competent advisors montal 

Cbmsmg attitude toward mdtvtdmls rttffermg f 
ditordJs The mind may be regarded as the sum of b ha im 
eharaeterisnes Before die sciences of physiology 
ogy began to evamine human be- 

and the role it plays in making poss yp , 

havior, the mind vL regarded as 
explamable Today, largely as a result of the P 

knowledge in these fields, vve know that people who are m 
edly our^of harmony vvid. drew social en. am una^ 

jusred and not wicked Wc have come to - , 

frequently vicums of heredity and environment over > 
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have had httle or no control Mental disorders are frequently 
caused by physical illness, and some cases formerly considered 
hopeless now make complete recoveries m consequence of an 
appheauon of knowledge recently acquired througlv scientific 
research We have mentioned the remarkable results which have 
followed the use of modem methods of combating syphilis and 
m treating endoenne disorders In addition, vocational therapy 
and hydrotherapy have proved efBcacious in producing desir- 
able results with certain types of p^choscs 
There has recently appeared a new profession, known as psy- 
chtatry, which is largely concerned with the early treatment 
of mental disorders It has been found that m many cases per- 
sonalities, which otherwise in all probability would have been 
hopelessly damaged, have been kept normal as a result of re- 
education and changes brought about in their physical and social 
environment This type of work is m its initial stages and it 
promises much, not only m helping to lengthen human life, but 
in raising its quahties to a higher level of efficiency and well- 
being 
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I THE SIGVIFICiVNCE OF SE\ IV IIUMW LIFE 

The some and the genn plasm Up to tins point Mc ime been 
studying about the structure, functioning, and care of the human 
body as related to tlie life of the indiildual rather than the 
existence of the race In this chapter xic shall consider the in- 
dividual as a part of the on going stream of life— as one o 
long succession of organisms extending back into the remote 
past and forward into the indefinite future Viewed in this wav 
the individual life tal cs on new significance and meaning 
Tlic body appears to perish entirely at death to, in reality. 
It lives on in the next and succeeding generations. Tliere arc txvo 
t)pcs of protoplasm m the human organism (i) tic x e 
body, and (a) the gems plasm, the spermatozoa or ova. 
soma, or sojtutophwi, may properly be tliought o as e lous 
m %\hich tlic germ cells reside Tlic germ cells arc corni«ramcIy 
few m number compared with all the oilier cells o t ic o v, 
and \ct upon them rests the responsibilit) of continuing 1 1 
species. Tlic cells making up the sonutoplasm arc nional, i ic 
die Muh the bod) Tlic germ cells arc potcniialh mmiorraJ o 
the descendants of these cclk n»a> h\c on m ot icr in ivi u 
after the bodN in m I nch the) were formed has le ^ , 

m ilic dciclopiiient of each of us, indeed before in i, t ® ^ 
were formed from mIucIi mature germ cells are atcr pro ^ ^ 
Tlic fact that ciciy normal mdiMdual m die car!) or e 
teens, if not before, possesses the abiht\ to he p create 
dn .duals, carries m .th it the greatest of all hunun J ^ 

Parenthood and all that it implies is funda.i entail) 
upon sex, \shich means dut man) hung i imgs, i* - a 
j-v 
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human beings, are of two typcs-malc and female If it \vcrc 
not for this fact, there could be no such experiences as those 
associated with love, courtship, marriage, and the founding of 
a home and family 

The biological background Sex docs not exist m some of the 
lowest forms of life We could imagine a world which would 
contain all the mynad forms of life tliat we see about us in 
which there would be no such tlung as sex In such a w orld all 
living things would reproduce aicxiially, that is, without sex, 
like the lowest forms of plants and ammals which merely 
divide in wo or start a new oiganism as a bud Bacteria and 
amoebae are, respectively, examples of plants and animals that 
reproduce by binary fission, or division Yeast is a microscopic 
plant which reproduces by budding, and the little animal 1 nown 
as the hydra also reproduces in this manner, tliat is, by dev elop- 
ing protuberances which become new organisms 
Reproducuon is of the sextuil type in all the higlicr forms of 
life as well as m many of the simpler forms, that is, two reproduc- 
tive cells, or gametes, must umte m order tliai a new organism 
may be produced In all except the very lowest forms of animals 
and plants that reproduce sexually these gametes arc difTcrenc in 
appearance, the female gamete being relatively large and pas- 
sive, the male gamete small and active In the higher forms of 
animal life the different gametes come from separate organisms 
which we call males and females Most of the flowering plants 
and many invertebrates, like earthworms, produce the tw o types 
of germ cells in the same individual The term hermaphrodite is 
applied to these forms m which there are both male and female 
reproductive aogins. ejsnAisR/ji i/ewi x/trcJ/rs ’/?i 

human beings although pseudo hcrmaphcoditism occasionally ap- 
pears, m which the reproductive organs are abnormally developed 
and mcapablc of functionmg 

The higher forms of plants reproduce sexually Flowers con- 
tain one or both kinds of genn cells the pollen gram contains 
the male element and the pistil of the flower produces ova As 
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m tlie case of animals, so with these plants it is necessary for 
a spenn cell to unite with an ovum in order that a new organism 
may fonu This uniting of the nucleus of the sperm witli the 
nucleus of an ovum is called ferUhzation, whether it takes place 
in plants or animals It is normally followed by the formation 
of a new living thing, whicli for a time during its early exist- 
ence, IS called an embryo Just as m the iugher forms of anim s 
tlie embryo grows for a tmie attached to its mother s body, so 
m much die same manner seed producing plants nourisli the 
young plants 

Fertilization m animals occurs either inside the mothers body 
or outside of it, depending upon the species In most fislics the 
eggs are fertilized outside the body of the female The female 
fish usually lays licr eggs m shallow water where tlic sun can 
wann diem Dose to the eggs the male of the same species de- 
posits viilu a substance containing a large number of spermatozoa. 
These swim about in die water and, as a result of what seems 
to be a chemical attraction, male their way towar tic cg^i 
one spermatozoon uniting with a single ovum, after wiici i 
ovum divides and subdivides until under favora c con ition 


xoung fish IS fonned , , i _ .i,» 

In insects, birds, and mammals the eggs arc crti izc 
body of die female as a result of a sexual act nown as eo^ 
m which the spermatozoa arc deposited m a tu c or rcccp a 
m die female They make their x\ay along this tu c to 
and fertilization occurs Tlicn for a time, whic i \ancs m » 
with die species, die >oung dcxclop m the mothers bod> With 
birds and mammals a considerable amount of parenta 
>oung IS necessary if they arc c\cr to reach nianint) . _ 

rental care is earned, of course, much funher m the human 


species than m any other , ,i,.nfT< 

It has not been our purpose m tins surv c> o ‘ 

reproduce to do an) dung more than indicate some o 
uL of die reprcductisc ;roccsscs m most fonm of ^ 

.n general knerr some of rhese clemenrarj b.olog.cal faers, 
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would help them to take a more scientific and wholesome atti- 
tude toward the manifestations of the sexual phenomena m human 
beings Reproduction is one of six or seven life processes that 
characterize both plants and animals, and it is unscienufic to 
treat it as if it were unrelated to other natural phenomena 
The ratifications of the sexual bfe The sex life of human 
beings may be considered in its wider significance as consisting 
of all the emotions, attitudes, habits, customs, and ideals winch 
have their ongin in the fact that there are two kinds of people 
in the world— male and female Although sex involves physical 
differences and has, in fact, its roots m these differences, it does 
not stop with the physical but ramifies into most spheres of 
life The many sex social features of human society are among 
the outstanding characteristics which distinguish it from the 
group life of other species 

It IS true that a few animals, like eagles, mate for life, but 
most animals mate promiscuously The love of one man and one 
%toman m marriage is an attribute which, in its broader implica- 
tions, IS not duplicated nor even approximated m any other forms 
of hfe Although it is usually based to a great extent upon the 
physical desire for a mate, the experiences which it involves are 
capable of contributing to the highest elements of man’s nature— 
of rhose clemenrs which have made man the peak of evo- 
lunonaty developmEnt m the sphere of behavior Love, loyalty, 
to crance, understanding, and sympathy are needed to supple- 
ment the physical aspects of marriage if it is to be successful 
minuniiy of interest and emotional compatibility are also es- 
scnuals to a happy married hfe 

There arc many other areas which arc colored by the exist- 
ence of sex in addition to the interests growing directly out of 
marnage Some of the mes and eeremonies of religion, as well 
« many of Uie lormulaBons of philosophy and ethics, deal with 
ra social relationships What would literature, painting, sculp- 

Its “PP^l 'Vhich 

gin in sex’ Cenain aspects of science, sociology, and 
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psychology arc concerned ™th problems in this field Educanon 
must recogmze that sex-social situations exist, and a vepi impor- 
tant part of Its program should concern itself with furmshtng 
the traimng and instmcuon needed to meet such situauons m 
socially desirable ways 

II. THE REPRODUCTIVE ORGANS 

The errential parts 0/ the organs of reproduct, 00 Thi 
female reproducuve systems have analogous parts They both 



The We pebu the teprodeeme organs. 

consist essennally of two glandular ^ gonads 

tubes leading to own^ P-^uc^ 

arc called ozjries, and the male, test ♦ „„TtTrn70x 
cells, or osa, and die testes "P'™ pans of the fe- 

The fciiulc reproductive ors^ns P 

male organs of reproducaon on cither side of 

o\ancs arc almond-shaped, and are W one 
the perpendieular aius of the bod} TIte manes p 
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liberate the ova into the fvumcl-shaped openings of tubes, tlte 
Fallopian tubes, which connect with the upper part of the uterus, 
a thick, muscular-walled, hollow organ which really constitutes 
a continuation of the tubes. It is pear-shaped, inverted and held 
in place by ligaments in the lower middle part of the pelvis. The 
system of tubes is continued from the lower part of the uterus 
through its cervix, or neck, and orifice to the outside of the body 


ft®— Head 
view ffJ—ittddLe 
piece 


Spenn&tozoon 



Human speim cells and ovum. 


fay the vagina, or birth canal. Thus there is a continuous passage- 
way from the ends of the Fallopian tubes all the way to the 
outside of the body. 

In most women an ovum matures and leaves one or the other 
of the ovaries about once in every twenty-eight days. About four 
hundred may be produced dunng a woman’s life. These two proc- 
esses are Imown as Jnatumion and mmlaion respectively. The 
tc™"the to the naked eye. \Vhcn it en- 

the uterus h”””™ through it toward 

coursfrf ff T ' “ ■' hr A= 

bn sper^ '>' « h h not met 

tLatr^is o ‘"f *"‘"Sh the tube, it eidier disin- 

tegrates or IS passed our of rhe body through the vagina. If. 
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hoMCicr, It meets witli a spenmtozoon, [cmhzjiion occurs and 
a nett life is staited. Idle fertilized e^g cell divides into tvvo cells 
and these into four and so on until there are countless numbers 
of cells vvltieh graduall) become dillerentiated and fonii the 
duTcrcnc structures of the bod> In an carl) stage o tiis 
velopitient the cellular mass noniull) moves from the lallopian 
tube into the uterus and becomes imbedded in its vvall 

rreet-ncy at J jbornon Ilic noniial length of prenatal de- 
velopment IS about nine months llie period of pregnanej may 
be tcmiinatcd prcnuturcl), a sc\cn or eight mon is ctus 
jng a chance of surMial Abortion is the name given w a pr - 
imture birth where there is no possibiiit) o surviva n 
or may not be indueed b> anifie.al means. It has been esmnated 
that there are between 600000 and 700000 abonions eveoJ^r 
in the United States as eompared with 
bittlis. It has been further estimated that about 50 p 
abortions are illegal, a considerable pereentage 
performed upon imrried women who do not wish ^ 

dren It is legal for a doetor to abort a fetus 
danger to the life of the woman m eontinuing to ea ly 
It IS Illegal for a physician or midvvi e to P'^ ' 
non if there is no danger However, il ega op 
frequent occurrence It involves iiiuch greater ns 
childbirth because of the danger of infection in 
a pregnant woman rutxhemiore, although a ''f™" 
lose her life as a result of an abortion, it may „ 

for her to have a child later There - « tf Cmen 
births m tins country ever) >car, a hr m the neiffh 

dying from all types of abotoons IS estimate 

borhood of 15,000 Problems of W „„b.o 1 or malad 
considering, which grow out * «mnn(T the most 

lustment in the field of sex social behavior, are among die m 

difficult that society has to face cvcie TIic 

The reprodueJe period of ’“'^. .vhich 

reproduenve penod of a womans life begins at p,berty 
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vanes in different individuals, but is usually between the ages 
of twelve and fourteen It ends with the menopause at about the 
age of forty-five Tlic reproductive s)stcm functions between 
puberty and the menopause Once in every 7iitj:stnul cycle, 
which IS the mtcnm between the maturation of ova, menstrua- 
uon occurs and there is normally a discharge of mucus and 
blood from the inner wall of the uterus lasting from two to 
five days As a result of this process the lining of the uterus is 
made over at more or less regular intervals. The mtcnms be- 
tween menstrual penods vary markedly in different women. The 
average interim is every four weeks, but some women menstruate 
normally every three weeks and some at mtcrvals of six weeks or 
even longer There is evidence to indicate that ovulation usually 
occurs about mid way between the menstrual periods 
The phenomenon of menstruation is a nomial functioning 
and most women arc not greatly inconvenienced by it. Many 
older women were taught m their girlhood to regard this pc* 
nod as necessarily a time when they were incapacitated romi* 
natcly, there is a changed attitude today Most women carry on 
their activities about as usual dunng this period Tlicrc arc, how- 
ever, some cases of painful menstruation, or dymenonbea, iliat 
are difficult, if not impossible, to correct entirely Sometimes 
dysmenorrhea is associated with consopation, poor phj sical con- 
dmon, and poor posture Corrective exercises often improve the 
con mens which arc part of the trouble There arc sometimes 
a norma p ysical conditions that need medical attention, but, 
comparatively speaking, such eases are rather uncommon 

e Tme reproductive system The male rcproduciiv e system 
1 analogous to those composing 

brvn ^ Indeed, m the early development of the cm- 

nZe Z.T “r' ^ determined because the organs, at tliat 
ovaries Therp ‘^“cntiatcd The testes correspond to the 
matozoa wh manufacture the sper- 

Tor abit t ''' T"** ^ spermatozoon 

IS only about two miffionths of an inch m length, and consists of 
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of the spermatozoa to enter the vagina of the female. When this 
happens m coitus there may be as many as 200,000,000 of these 
cells deposited at one time. By means of a whiplike motion of 
their tails, they are able to propel themselves and some of them 
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The germ cells contam certam structures, known as cbromo- 
so,„es, whtch, to a large extent, are responstble 
actenst.cs that will appear m the new .nd.v.dual I" 
chromosomes are the earners of heredtrary ‘^haracurnt cs Th.s 
statement n not equivalent to affimnng 3 

factor concerned with the detemiinaaon of human ^ ; 

sciennfic investigations clearly indicate that 
play as important a role as heredity in helping 

nature of the individual human traits and charactem 

uyodd dh.di> Id dd J,i d.d.- 

hmitauons, however, are not neatly g fd-min phvs- 

viduals as was supposed at one ome to e t c 
teal traits, such as the color of “ ,,™. 

texture of the hair and skin, are i 

ment of such characterisacs as honesty, c ’ fac- 

cohohsm, etc, ate influenced much more by environmental 

tors than by those of heredity ovaries, 

Intermlsemticmimdel/ythegc hormones 

m addition to manufactuMg g of the so- 

which are largely responsible primary sexual char- 

called secondary sexual characteri jpppve organs them- 

actenstics are those that relate to P differences 

selves The seconds^ “’™f4n!'*rd"cUlopmenc of the breasts 
in the form of the body, induing -ge voice or the change 

in women, the differences in *e P‘ of the beard, 
of voice in the boy at pubeny, n„yans as ^'ell as some 

and of hair around the external ^ L’jjjcn, as a group, 

of the cmouonal different win b ■ ^ gecome promi- 
elaUning at puberty. 

nent at the time when there u> 

and they develop during upon ammals which 

Man/ experiments have been P'*” f J, Ihesc 

throw light upon the functiomng of tlie sexu 
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experiments give abundant evidence of their importance It is 
known that they make possible, in large measure, the develop- 
ment of both the physical and the emouonal traits winch col- 
lectively may be designated maleness and femalcness A bull be- 
comes a steer as a result of castration, or the removal of the testes 
while still a young animal A stallion becomes a gelding and a 
rooster becomes a capon as a result of a similar operation The 
bodies of animals which have been castrated early in life pre- 
sent certain differences in their development and behavior from 
animals which have not thus been altered 
Similar effects are apparent when human males are castrated 
m infancy or early chJdhood Such individuals arc known as 
eunuchs They accumulate fat, fail to grow beards and have the 
voices of children, besides usually being deficient in the traits 
of aggressiveness and stamina characteristic of the normal male 
Eunuchs have been commonly used as slaves or servants In some 
parts of the world, as m Qnna, they arc sull to be found although 
the castration of male babies has, generally speaking, been discon- 
tinued Women can also be made mto what may be described 
as neuter individuals by a corresponding operauon They have 
a tendency to grow beards and develop low pitched voices like 


MastUTbation When the importance of the internal secretions 
t e gona s in producing certain important behavior traits be- 
came rat ler generally known, it was only natural that many 
people concluded that these hormones were lost when the seminal 
some ^ rom the body For a umc it was stated, even by 

were fn would be especially true if this fluid 

the extern""! ^ ^ masturbation, or arnficial mampulation of 

strcarn^ibev H ^ P«s only mto the blood 

dX'dtTolt "■'■ch un- 
to the loss of , "’’r masturbation cannot be ascribed 

CO me loss of internal secrenons 
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As . n,attcr of fact, the m,«ry rcsolung 
has been exaggerated Chddtcn have been 
. vveUd, and they have " ^ '“J “tJ— 
die habit has not been quickly broken off mav cause 

mg consntntes most of the ham. ^tUTotSuce 

,t\as been vv.dely ry if -e Th.s 

delinquency or even ^ that masturbanon is 

behef probably ot.g.nated „ and the feeble- 

often prevalent in institutions fo institutions arc 

minded The tmth is that the of their 

less likely than others to appears in their 

emotional instability, and this lacv. 

sexual behavior as well as m c behavior which 

Masturbation is m reality a childish m 

m itself does not usually result in 8'“ ’ j g,t which 

most cases is outgrown during f „ ,s not nn 

is mote prevalent among boys than g observes 

eommoni the latter A mimg too much 

a child masturbating will „ ,s reason to be- 

of the discovery On the other hand, if hem ^ „dy, .t 

heve that this form of behavior is m B oj. 

should not be dismissed as there is something 

sociates arc not what they shou of the 

physically wrong If the parent j,,ould consult a 
habit and the problem remains 
phjsicun or psychiatrist 

IS AKD gonorrhea 

III THE VENEREAL DISEASES ^ ^Vlde- 

Tbe venereal or so called social dtscas -jbey are syphihs, 

spread diseases of the ? -orrbca are much more 

gonorrhea, and chancroid Syphi is jm chancroid is 

serious and more common than c anc ^bat 

of such slight significance as compared with 
It need not concern us here 
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S)plulis and gonorrljca arc dasiitlcd as diicjics of the repro- 
ductuc organs because the micruorgaimnis uliicli cause them 
usually attack the body through the gcnito*ur»iurj' tract. Sc\ual 
intercourse is the usual, although not tlic only way, in which 
they arc contracted. ^Vs in the ease of t\ phoid fev cr and certain 
other diseases, there arc earners of sjpliills and gonorrhea wlio, 
altliough not appircniiy sick, arc in an infectious condition. In- 
\cstigations indicate that coiimicrciahxcd prostitution may not be 
responsible for more ilian about 25 per cent of the eases ilut 
occur in the United States. Of course, either s)phtlis or gonor- 
rhea may be contracted by sexual relations in nurriage, where 
one or the other of the partners has a \cncrcal disease, as well 
as by illicit relations with induiduals other than prostitutes. 
TIicsc diseases arc also contracted by using objects that have been 
conta.uinatcd recently by discharges from infected persons. 

Other common characteristics of s)philis and gonorrhea arc 
t lat they arc both caused by \cr)' sensitise microorganisms which 
cannot exist very long outside of the human bodv. 'Hicv do not 
remain alive in foodstuffs, as we lia%c found certain disease- 
producing bacteria frequently do, and this is fortunate, for these 
discwcs would dicn be even more prevalent than they arc. No 
m^ods of producing immunity arc known, and they arc boUi 
1 cu t to treat unless taken in their early stages. IJoth of them 
rLT 'i? responsible for causing 

a considerable amount of blindness. 

pallfdum ^ u “ ‘^‘'^roorganism, tlic treponema 

nC Tel™ the ndero^ppe according ,o arpecia. .ech- 
mlTTTT ■^' 5 ' “"ti eelnbit bonding 

Odor, may cLe TT VT®T °t- 

However, syphilis docs not^TTc microorganism. 

of death as thev at t“ords of the causes 

they are usuaUy compUed. How is it possible tlien 
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that sjphilts « one of tlte great single causes of ^ 

onsMcr IS that it is often a comphcaang factor m 

When \sc tsete studying about the heart, it uos 

least one tcntli of the deatlis from heart d«as= ” 

syphdis What IS true of heart disease is true 

diseases, cspceioUy of the degenetame type, sue P P 

disorders of other organs It is the sole cause of 

responsible for about one-tentli of the 

hospitals for the insane Syphilis is also *e cause of a large^p^^ 

centage of sollbirths, blindness, and es 

sole ^use of locomotor ataxia in uhich certain afferent nenes 

arc affected ^ r -rTnirc m the 

Autltorities affimi that abont lo P" jjy syphilis 

United States either hate had or wi ^ 

if conditions are not iniproicd This estima example, 

groups of society but rather -‘^v^rs:; s^del^ to de^^^^ 
where a rouunc test was given to ?1 five hundred was 

mine how many were sjphdinc, ony one ^jet classes, 

found to be infected On tlte odier hand, in the poornr 
especially among Negroes, the rano is much higher than p 

Syphihs probably results m °"/eidenB Sung’’ Jm 

for only half this number of ^ 'J^Sng of an ef- 

undoubtedly the greatest the Umted States 

fccuve public health program aga f -nee to the disease 

has been the policy of hushing up „„,ninn ^\hlch would 

Much could be done to develop a ^ le ,^^ere edu- 

demand a public health program in is i alcnce of the dis- 

cated to understand the general methods of treatment 

ease and die fact that dierc are c cc i\ punishment for 

Those individuals who look upon ^ ^ about it, need 

sm and dunh that therefore noting should 
to revise their thinking m the j. 
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ItlC, 

\T.t ounv^a s.gn of sypha. . ^X-Lrofa 
genital organs This ordinarily W'“ ^ „ painful, and 

Lnth after exposure The sore ™y ^t ,,,,,, 

usuaiy gives little indicauon months 

threatens It .nay last for from T " tcirexaminanon shotvs 
During this nme a special type 

the presence of the treponemata, a Ijrlv 

the large majority of ““■ P“ l°f treatment is not gnen 

in this period the blood test n ga ^ ^ 

until the Wassermann is ^ ,^^,po are treated m 

of cure, although about although it may 

the early stages recover rapidly svohilmc person may 

not always be possible ” “ y be prolonged by dm use 

be made noninfectious and his life may P 

of certain drugs . b appears after the 

The secondary snge of the dis ’ by a rash In 

initial sore has healed, is generally bait, and 

some cases other symptoms may c ’ present kissing is 

sores in the moutlt When this tl,csa symptoms ate 

a means of spreading the dist^e ,_fcrtcd persons may go 

slight in one person out of four 

about their daily duties in .y^jease disappears, the 

Wlien this secondary stage “ ppj,;mn in the bods- 

treponemata arc apt to go into a produce any 

only to M-akc up, so to speak, so > Dunnn this quiescent 
one of a combination of senous pf [be disease, the 

period there may be no outwa sy fp[[bcr treatment The 
patient thinks he is cured and neg ,ban 5“ P" 

best medical treatment at this ^ „self m some dan- 

cent cures Later when the dnease further reduced, an 

genius form the possibility of cure 
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body, rhcumamm of tl.c jomts and a foma of heart 
poiblc sequelae a\s av= have previously stated *e ^e ^ 
difScult to eradicate, many pauents thmUng ^ 

only to find, perhaps years later, tliac the germs v 
destroyed and ihac the disease has again become act 
T1,4 are some of the mam features of syphilis 
People in tile United States are not any more 
dneLes than die people of otlicr nauonalities, 
ward m lighting them, owing largely to the see “boo vvhich ex 
nts in our country to a greater extent than m some of the other 
civilized nations Until syphilis and gononhea c ® 

by the great mass of people as a public health P'" 
of the same kind of treatment as tuberculosa, ? y 
fever, and other infectious diseases. « J 

them under control and reduce markedly the human suffe g 
misery that they cause 

IV SEX EDUCATION 

Meaning, scope, mi limitations of jnence which 

includes any kind of adjustments, the need 

helps an individual to make desira j people 

for which arises out of the fact that there ^ J 

in the world, male and female Regar e r j „ about 

sex education is not merely the acquiring „ *e 

reproducaon and the venereal diseases, e j^foamed about 
preceding pages Indeed a P'“°" ajocated in the field 

these subiccts and yet may no / informanon 

of sex social relationships We ate j. of sex educa- 

about sex docs not constitute an anyone s being truly 

tion. m fact, it is not po^ible to X " ocs not possess 

educated m this field of human re aoon p ^ thing is, 

this kmd of information However, c ^.ather to see to it 
not merely to possess such know e gc, knowledge, 

that It functions along socedly desnable lines 
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m and of itself, is of no value The significant goal of this Liild 
of education is the development of socially desirable habits and 
attitudes 

Chddrcn kam more from what tlicy observe and from what 
they do than from what they are told Too often what they are 
told about sex is at variance with what tliey observe taking place 
around them and what they experience m their own contacts 
with others Thus they are apt to be led to dualistic thinking 
about sex, and to secretive habits and conduct which are un- 
wholesome In many instances, by theu: evasion of the subject, 
parents unintentionally create the impression m the minds of 
children tlxat sex is minnsically base and vicious This not only 
IS harmful to the child but it is not true 
Thus far we haic been dealing m generalities The practical 
question IS what can be done about it In the first place, unless 
the parents own adjustments to sex social situations are whole- 
some, no amount of moralizing upon the subject is helpful The 
fine duty of parents from the viewpoint we arc here considering 
IS to create a decent home life for their children Maladjusted 
)oung people arc more apt to come from homes that are cither 
unhappy or actually disrupted than arc socially well adjusted 
children This applies to sex maladjustment as well as to other 
forms. 

In the second place, die imparting of sex information is gen- 
erally admitted to be an important responsibility of the home 
Tlicrcfoic, if for no other reason, parents should become ac- 
quainted with the basic scientific facts of reproduction and sex- 
socul relationships Obviously, m a limited treatment of tlic kind 
that IS here possible, all tliat can be done w ill be briefly to con- 
sider the type of information which is ape to be needed at differ- 
ent periods before matunty is readied 
Sex injtntciion approprute for different ages As a general 
thing a little child of four or five years of age or even younger 
IS inquisitive about a great variety of things and these include 
questions about the ongm uC Me If x\,e cViiU has not asked its 



THE CONTINUATION OF LIFE 

parents snch questions, most authont.es agree 

Le for tite parent to take tl,c ttuname .n 

ductus tlie subject, .f for no other mt^n than “ f 

haphiSard and often undesirable see .nfo^auon he hJd ud 

surdy come across Indeed, it n not uohkel> 

eten as >oung as the age meouoned. has not f “ 

quesuons. it has begun to obtain infonnat.on in a > 

quentia result m the formation of dntotted ideas 

’ Most children of the preschool sge are ^ be 

formation on the subject The) do not aaa 

giaen detailed ,.road found 

processes of birth During this pen nr^.imve func 

general biological knou ledge regarding the rep 
nomng of plants and animals. “ -pj,’, child can be 

More detailed information may be gi acuaities of 

made to see reproducuon as one of ®„.,,c„ous than the 
plants and animals, as something no “o" “ 
beating of the heart or the motements o should 

In later childhood the early, elementary under- 

be conunued As part of this study the o) g sjiould 

stand the nature of the processes of reproducuon ^ 
be prepared for adjusting herself to me— 
tumal emissions, and both bo)S an g nimres. 

significance of the awakening of jnsmicnon in the 

^unng the adolescent "e tm^^ 

social aspects of sex educauon, incl » „naac and dn orce, 
topics as the following S'-' = 0 ™! standards, mar 
prosticuuon, the \enereal diseases, j and something 

principles of heredity, stcnlizauon. There 'are at l^st tt\o 

about the psychology of sexual be a\ior topics at this 

reasons for not entering upon a discussion 

point of our study The first of these is t ^ most of their 
already been treated, and the sccon is pnnaples of 

aspects, they consutute problems m t e purpose is to 

p4ho rather than mdtv.doal health Our present p 
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obtain a survey of the latter field ratlier than die former If, how- 
c\ cr, the reader desires to supplement the text by reading about 
any of dtese topics, he will find reference material in the 
Appendix 

When the child begins to go to school and make numerous 
contacts outside of the home diere is need of other agencies co- 
operating with the home m helping to establish sex socially desir- 
able habits and atotudes Often the incidental teaching is most 
important, together with the creation of an environment in which 
older children and adolescents, both boys and girls, may work 
and play together under proper supervision If parents and others, 
who share the responsibility of helping to create an environment 
m which youth may cxpcnencc desirable growth, arc ovcrsolici- 
tous about thcif welfare, if they arc constantly acting as if the 
jioung people could not be trusted to do the right thing under 
most circumstances, then die young people are apt to rebel and 
assert thcmscKcs in ways that arc afterwards regretted by all 
concerned 

By way of summary, u may be said that the general purpose 
of sex social education during the later years of adolescence 
should be to dc\ clop social insight If this is accomplished, young 
men and )oung women should be able to make more intelligent 
adjustments to c\cryday living and at the same time contribute 
to the w cU being of others 
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I BASIC FACTORS IN THE DEVELOPMENT OF THE 
personality 

The me.mng .f pmomhty Persculuy e thtt=r- 

th= way we affect other people, and so we " ^ P Ve 
son as'Lav.ng a pleasing personality “ ^‘*';P»r,g,ee- 
mean that his traits or ways of acung somcumcs 

able to us and m the other case offensive Cto 
called the true self However, somcumcs mahc 

actcr can be evaluated only by his saying, for 

a disuncuon between personaUty an c -haracter but not 
example, that a certain individual has a strong character, 

a pleasing personahty „„nms with personality 

Other terms closely associated in S 

and character are the self and the hot > behatior 

we have of judging a all alike in that 

Character, personality, mind, ,1,5 only out- 

behavior is the manifcstauon or tn differentiate 

ward expression of them, we shall or less 

betxveen *em in thu discussion but wiU use them mo 

interchangeably fcypmc dc^ 

d/ej7i«7ig and aivis of viental yg* perhaps be 

with the field of personality „ienists arc concerned 

defined best in terms of its aims A ^„..nhutc to the dc\clop- 
^\lth the study both of the factors at ^ lead to so- 

mcntofsocially desirable traits as x'C ^ rA to nulwc possible 

cial maladjustment persoruhtj. and (=) 

ilic attainment of an integratco, „,i«irablc behavior 

to present or cure abnormal or sociall) undcsin 



332 


MENTAL HEALTH 


SoviQ characteristics of personality Personality is an expression 
of the whole organism, not of a part It is intangible It cannot 
be analyzed or examined with the same degree of scientific ac- 
curacy that we can use m studying any one of the different 
organs of the body 

Personality has certain charactenstics which arc more or less 
contradictory It has continuity and yet it is constantly chang- 
ing We do not wake up m the morning to discover that xs c arc 
markedly different from what we were the day before, and yet 
no one exhibits exactly the same personality from day to day 
and from year to year We are constantly being changed by our 
experiences although such changes arc usually very slow 
Personality is not completely unified, it is many-sided Each 
of us has many selves We speak, for example, of our best sclv es 
and our worst selves and sometimes we say that we couldnt 
have been ourselves, or in our “right mind,” to have acted as 
we did In fact, we exlubic a number of different selves every 
day There is the self that we show to our intimate friends 
and other selves which appear m our everyday activities The 
business man may be hard and cold m the office In his home life 
he may be very tender and considerate of others, and he is in 
some respects still different in his ways of behaving at the club, 
on the golf course, and at church A young woman is not the 
same with the young man to whom she is engaged as she is with 
her brother or girl friends Varymg circumstances call forth 
varying reactions m each one of us that are at times so different 
that we appear to be different persons 
These descriptions of personality or the self and especially 
our survey of the functioning of die nervous system indicate 
that It IS not simple but exceedingly complex In fact, it is so 
complex and human behavior is so unpredictable in so many 
instances that methods pemutung scientific analysis and inves- 
tigation have been evolved only comparauvely recently How- 
ever, within the last hundred years, and especially within the 
last few decades, considerable progress has been made in under- 
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standing ic Out of the vast amount of research 
and psychology there are gradually emerging 
c, pies that every intelligent person should know, 'vhich wtU h=>P 
him to understand the nature of h« own behavior and that 

groups of factors that are concerned with 

nient (.) the ■'( 7";;*' * l^environmen^^ physi- 
throughout tins book, (2) hercaiiy, \j; Hp-;ires From 

cal and social, and (4) h»n- 77’;"^ h 

a study of the nature of these factors and f j „„ 

react upon each other it is possible to obtain a bener P 
of the meaning of personality an its J j bodily 

Tho influJce: of hereduy and " /Xnced by 

macimmsm The personality of ' 1 ^ fertilized ovum from 
the nature of the chromosomes 1 mechanisms 

which he dcvetoped-in other wor , possible 

which make the development of trai , gy inheritance 

However, personality is not determined '"“J ,hc 

Environment has at least an equal amou 

nature of its ‘‘^‘'’P”'"' J' °dwfops mto a human being 
that a ferulized human egg cc could develop mto 

rather than mto a horse, cow, or tree, u ironmcnt 

nothing at all if it were not surrounded y 
that makes its growth possible caoacity of developing 

Undoubtedly some people inherit tl 
Stronger bodies than others It is true jc\cIopmcnt 

bom with faulty structures that or tlic) :iw> 

of a normal personality These may c niothers before 

be caused by faulty nutntion discussion we arc con- 

thcir birtli, or by injury at birth m m ^ornuithnonnal 

sidering the development of md.v.doals who are bora 

capacities „,rvous qlandular, muscular. 

The types of physical strucniM possess 

circulatory systems, for example > t' 
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ace la part dependent upon the nature of the germ pUsm from 
which he developed and m part upon his expenences which 
extend back to the time before his birth Tlie feruhzcd ovum 
contains potentialities of structural development that make pos- 
sible physical and mental growth VVe are born with capacities 
for developing emotions and with certain general tendencies 
to behavior Psychologists no longer believe that human beings 
come into the world with a large endowment of mstmets, or 
fixed innate behavior patterns Behavior patterns arc estabhsited 
as a result of the conditions of the environment However, the 
abihcy to establish behavior patterns and experience emotions is 
a function of the organism, and the possibility of their develop- 
ment IS basically a matter of inheritance The capacity to love, 
hate, be angiy, or pleased, and to experience feelings of satisfac- 
tion or dissatisfaction, is ^nst as tnnch a part of one’s et^uipcneot 
m life as are the bodily organs What we really inherit, however, 

IS structures and not personality traits Given a child with 
normal physical structures at buth, it is reasonable to believe 
that what he later becomes depends largely upon the influences 
of his environment- It is now recognized that there are wide limits 
to the possibilities of most of us when we are bom 
Factors in the envtromnent Every human being that comes 
into the world finds himself under the necessity of making 
adjustments to his environment He has to learn how to act in 
order to get along with his associates It may be said that per- 
sonality develops out of interactions which take place between 
an individual and his environment. He does something to his 
environment and the environment does something to him In 
general, we tend to repeat those experiences which give satis- 
faction and we tend to discontmue the behavior which has 
painful or unpleasant results It therefore becomes the business 
of parents, educators, and others interested in young people 
to help create environments m which socially desirable types 
of reactions bring about feelings of pleasure or satisfacuon, and 
m which undesirable behavior that results m pain or dissatisfac- 
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uo. .3 Wncd upon No .vo 

the same kind of interactions ec\v ^jlv the same in 

environments end no mo individiiels net / 

spite of the fact tint the circumstenccs surrounding them y 
in many respects have been similar nurelv physical 

The environment includes much a/j i:„d- 

surroundings It P“P t,i such words as home, 

ards People associate different ideas sweetheart be- 

father, mother, parendiood some 

cause of a difference in bac P,„t do not belong 

people tlicre is no tcniptauon to o reactions 

to tliem, whereas others 6nd it i i„ ^j-e friendly and 

along this line ‘ “7n them behavior In order 

Others arc inclined to be suspi in their behavior 

to understand why people vary necessary 

and in their reactions to similar situa ,)„5 done their 

to examine into *" P“' ‘'/“‘"follow naturally upon their 
present conduct may be seen 

basic physical aspects , fetures, necessary for 

less unchanged tlitougliout bfe, its ,„d.vidual passes 

normal growth, arc quite > jUus- 

through various " '/// oal| the development of the 

trated in considering what y 

affections . development m some such 

Many psychologists . ,ove object” of the baby 

manner as the M'r"® JvJhrfceds and takes care of him 
IS the motlicr or the nurse oenter of affeetion 

A little later .ttough someone of the other 

who IS usually of the sam affecnons and 

sex may serve this purpose ^up-a gang or team SttU 

loyalty are largely ^ „nod of adolescence, the boy 

later, usually by several members of the 

or girl normally becomes interest 
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otlier sex and finally this intercsc becomes naturally focused 
upon some one person with resulting courtship and marriage. 
It naturally follows that the type of interest predominating at 
any particular period helps to determine the kind of social eini- 
ronment which is desirable and c\cn necessary for proper growth 
and development of the affections 
What IS true of the development of the affections is also true 
of the intellectual and physical development as well Different 
kinds of environments arc needed at dilTcrcnt periods of life, 
if young people are to cxpcncncc a normal growtli It is tlic 
primary funcuon of all who share the responsibility of super- 
vising their activities to see to it that appropriate opportunincs 
or eve opment exist Of course, as an individual grows into 
maturity he becomes m no small measure responsible for hclp- 

However, since the habits 
and trends of thinking which arc developed early in life play 

the penonahey develop- 

ment, the responsibility of the home m most significant. 

fonaurTh f of ,h= per- 

Sidcrfour 7,™'' 'va)s We shall con- 

Lrabilitv of 7 ^ “P^'^ecs, and ( 4 ) die 

of le^ r ■" *= perfo^Lce 

of success experiences satisfaction and some degree 

bad m every way A "■“"ner, the results ate 

malnourishlnt Ls lowTX°a::;V "f 

behavtor In thts booh many 
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the bodJy conditions affect one's behavior have been given, and 
we shall not here attempt to enumerate them _ 

The need of companionship in “^tl^the advaLages 

sonahty is also commonly recogm visually affords 

in going away from home to college k 

an exceUent opportunity for meenng „„/,hooses has a great 

^rrte:^yday relationships with " 

helps, especially when one is experiencing 
strains If one can look at himself o j 1 ^° personal 

somebody else, he is m a better posiuon to solve p 
problems than if he concentrates entirely upon his 
and feelings , e^enenccs 

A third great human want expencncing 

This statement is not intended development or 

of sexual telauons is a "'“““y/j^Pl^deed Authorities m this 
even for the maintenance of healtn in 

field of human behavior are ^ ,[ common cause 

ence of the so called ' sex,^ ™ tAetwhich frequently 
of mental upsets is owing th 4 

follow a disregard of social stan r friendship of mdi- 

Most people need the p^and f^^^ P ^ 

Vlduals of tlie opposite s'' , nant that the personality 

of later adolescence it k big / P ^ possible for 

should be rounded out in sue 3 socially 

joung men and „ Such an aim cannot be realized, 

desuablc vvajs to each becoming acquainted vudi 

if they fail to have oppo 3„3,„n,cnt of hetcro scxmlity, 

mdividuals of the other sex companionship of memben 

or an interest in end a 'r difficT m adolescence unless 

of die oUicr sex, is apt relationships viuh each other 

bo)s and girls ha\c a 
u\ childhood 
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about unsuccessful maxriages. The "““f 

riages should not blind US, however, to e makin" adjust- 

oftodieiduals are at least fairly succ^M 
ments in marriage and that understanding, 

mnities for emoperamn and mu^ a congenial and 

A fourth need is that of hasung ®ks that ^e con^el^ 

in ivhich it is possible to “"f" “ ^^“nause of many "eak- 
feeling of inadequacy or infenon^ j.,„,ifTincT to charaacr 

nesses in the personality-. Nothing is more ^ person with 

development than experiencing doonicd to be 

such a history may come to r 

a total failure when as a matte ^r,ndderable degree of 

the nature of his work, he might attam ^ 

success. A very important field of eon- 

tvith helping young P'“P'‘ ^ formulation of aptitude 

siderable progress is being ma ^r,b!e occupations. This 

tests in giding them : „?h t 'S »mc basis 

kind of work has P™S«^f /“A devlpment and wider use 
for beUeving that, as a res^t „-,dj„cc chnics, more and more 
of such tests and of vocanonal ^ „„tnial work with the 

people wiU find themselves engaged m eon enui 

resultant probability of of permr-iliiy. By 

Simmiary of ' rhat^terminc petsoi^ity de- 

way of summarizing the infant comes into the world 

velopment, it may be said that des for physical 

as a bodUv mechanism which tm .^of nervous system, 

and mcnlj growth. he possessed If he 

glands, muscles, circulatory sy jrspccts. his capacity to. 

is abnormal or propomonatcly. The ditccrion 

development nuy be rc^ .icoend Urgclv upon die r-in:rc 
of his personality giowvh w capjci-Jes to the 

of his cns-ironment. No -j^dtablv caens a selective cnect 

fuUcst Client. The ens-uun-. i„ ether uores. no 

upon the grouch ol n-.crc.ha.m. p!u.mber. a.-c. i- 

one person can be 
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tect, minister, musician, painter, sculptor, educator, and scientist 
Tliere is always the necessity of making a choice, or pcriiaps 
It may better be said that the environment makes this choice 
for us 


II THE ROLE OF INTELLIGENCE 


Teviperament, habits, attmides, and capacities, as clentcnts of 
the personality Personality is sometimes defined as the organiza- 
tion of the temperament, habits, attitudes, and capacities Tcvi- 
peranient is the sec or general attitude toward life Common 
expressions that are used to designate different kinds of tem- 
peraments are sanguine, or optimistic and vivacious, phlegmatic, 
or cold, calm and self possessed, choleric, or excitable and hot- 
tempered, melancholic, or depressed and sad Before the study 
of the body was organized in the modern sciences of physiology 
and psychology, these different types of temperaments were 
assoaated with what were called humors, or bodily fluids, and 
It was believed that a person’s disposition or temperament was 
determined by the particular kind of bodily fluid which pre- 
dominated over the others The sanguine person was full- 
00 e , phlegm predominated in the phlegmatic individual, 
ye ow bile was associated with the choleric person, and black 
bile with the melancholic 


The relationship between these so called four humors and 
temperament colored the thinking of the medical profession for 
centuries and existed even m the days of ancient Greece At 
first It marked an advance m the study of the human body as 
imtf '""P'™'"' «< physiological functioning 

oerm of ‘o' “ f°rces Indeed, there is a 

g , jdeas although they themselves now 

hvet have a de!! ® ^ *»tders of the 

attitude toward wT'ooe's sufferers 
toward detprm t. ^ physical condition goes a long way 
toward determining his tempeurment It is difficult to be cheetM 
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when sulicnng from a )unipmg toothache, a 
attack of .nd,g^st.on Most people hate a tendency be the 
opomtsttc or pess.mtsttc, and .t ts tins general set of their 
havior that consntutes their temperaments 
Hahitr, or conditioned teller acts. 
specific \\a)S of doing things and arc m behavior 

o'f behavior! (Sec page aSo ) There - „nie 

that It IS necessary to establish as lia its, Those things 

for anything beyond the bare ro-ne^^^^ Those^^ 
we have to do day after day, s effectively 

using eating utensils, writing, etc , can to rou- 

when they become largely physical reactions 

tine situations may become just as cohere of behavior 

Conditioned reflexes develop , .l. cjojc difficulty 

Imagine what life would be like if dr.v- 

with handling a spoon, with the multip 

mg an automobile that he had *e rs pa- 

give us time for other thinp we can 

formed without using the liighe ,l,ose that are 

become efficient in other forms o , every day and some- 

directly concerned with what we have to do every y 

umes many times a day. rcoeated becomes habitual, 

Just because the same act o consists m mak- 

a very essential part of ,hat will lead to good 

mg choices of the forms betrayed by our condi- 

habits We may literally be ma , „ood may ac 

tioned reflexes Habits whic arc yen sumuh are 

be undesirable, if the - nnal or unusual situauons 

not revised m the light o ex P ^ regular hour may 

A man who is used to eating k s„, ,f it 

be made miserable, and may mak ^ housekeeper 

IS not ready ,ust at its „pset over the mud 

may become nervous an e ^ hours an 

dragged in on the shoes o hut adaptability to an u 

a tidy clean house arc to 
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usual situation which cannot be changed is c\cn more desirable 
Habits should be subordinated to intelligence and should be 
evaluated m lire light of their conscr^ucnccs Consider tlic act 
of a prison guard that led to the loss of a number of lives m 
a fire The habit of obedience to orders in a prison is usually 
highly desirable and necessary, but inflexible unreasoning obe- 
dience may be followed by undesirable consequences In this 
case the guard refused to open the cells of the men when die 
fire alarm was given until it was too late to sa\ c their liv cs, be- 
cause It was contrary to rules to open them at that hour Con- 
trast this action of the prison guard witli that of the priest m 
the novel, La Miserables When the police officer attempted 
to arrest the poor escaped convict, Jean Valjcan, for having stolen 
t e pnests one chenshed possession, his silver candlesticks, he 
broke the habit of truih-telhng of his whole life and said that 
e a given them to him By this act he made possible the 
^ human life It has been said that ilicrc arc no 
Ki. ^ ^ habit of not forming habits, and it must 

-n the statcmen^ if a habit 
mvo ves an inflexible type of behavior 

thantl" '"S 

dommcerimt nr , ^ i. " fondly or a suspicious amtude, a 
or one of hner 1 atutude, an amtude of good will 

experiences aI'Th develop out of one’s 

vuonmenrinthe n *= "“'■= *= ““‘■I 

incidents .vhich o^urrcT 
circumstances surrounding 

tain common charactcnsucs and had in them ccr- 

differently by the mothers thev 

upon the children The vou^ markedly different effects 

and they had both talten^mXrsrthrt?/*’""' 

In one case the mother realized t£r ' i belong to them 
adult’s point of view regarding id develop an 

relation to the possession of prouer^? wrong in 

P ^ The other mother acted 
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as .f she thought her chdd svas as respom.ble as a 

A httle girl had gone with her mother ii , 5 cd to 

m a large city Upon coming out (.^Uars and 

Ime her daughter show Mommy’ See what I 

make the remark “What did you g » thinkm" how 

got'” Tlie child had a “ “"'“L mother was° wise 

pretty the salt cellars would look ml 
She knew there was no idea of st g 

so she did not show particular concern a niinncr out 

formed her that people “'j a salt cellars quietly 

of stores She called die clerk an p . ^ a valuable lesson 

and m a very matter-of-fact way. Her child d s v 
without malting het feel diat she '-d upon 

parents would have made “ '‘/j,s^,,cd m harm to the 

arriving at home, mtcraction between 

cmouonal life of the child Tl 
the child and her environment of such typ 
benefit to her _ „ ^ j.^Crnlr situation witli the 

Contrast this mcdiod of the little 

following mcideiit ]>°y “ “ ,„s mother-s room to buy 

girl tool, five cents off a lus act she lectured 

some cookies When lus modi d She visualitcd 

him severely upon the cn husband about it 

his growing up to be ^ ^ the affair For a long 

and he took a very serious attitn he roigbr be ar- 

nme the child avoided P" „hcn the money His mother 

rested and sent to prison f“C >' 5 ;hc niediod 

had only the best interest o unsocial behavior left a 

employed m attempting to co lasted for years 

senLofm,usticeandan cmonoi«l «rr ^ „ues of 

Psychologists state that d c oto 
early life are forth: 1-ttle gid h’d “ consuueuve 

m later life The ■■’C'dcnt f had been 

vailue Theboyfordie 'i p^^ucally esery- 

very sinful and uas dilleren 
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the formation of habits and atntudes Hotvover, P“; 

session of a high ideal and its cprcssion in '^^>“''‘“7''' 
cssanly .nsure%.ther a successful life or a happy one I th 
attainment of an ideal becomes an end in itself 
means to a richer and fuller life, it ceases to posse s y 
value and may become an evil All choices 

in question enters as a factor YVt‘’:ralpl 1 “ Le 
view of the dictates of tliydcal T P 

mentioned of the prison official an P other 

how a Used ideal may resnlt tecemes a 

case we saw how the application occasionally 

matter of considering relative valu P | stJI higher 

disregarding it when it comes into conflict with som 

.hr fact that his habit 
The prison official did ^ sometimes be set aside, 

of obedience was an ideal tlwt 8 . ^vas 

he made it nn end m itself On t ic Lynian life, if he made 
conscious of the possibility of ^ helping a fcllow- 

his habit of honesty subservient to , .^ords, the 

man and, through bc^rchtivc to time, place, and 

application of any ideal sho 

circumstance mental health They must 

Ideals have a definite effect “P° ,j„on of human values, 
be based on straight thinhing. an pp 

and intellectual honesty ® happiness and well being 

faced with dilemmas which consider all sides 

of others Under such circuins probable effects o 

of the question and tal e m o others as well as 

different hinds of rnucntly imoKc a conflict of ideals, 

one’s self If hfc did not ^ interesting and stimulating 

1C would be simpler but not y ^^roken may have a 

To have ones ideals 

salutary effect Wc a happens it necessitates 

important part of 8;“"’'"SX„ ,nd .he making of new adjust- 

the reorganization o our 
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ments Some people are unable to do this Tlicy refuse to face 
reality and may, as we say, “go to pieces ” They never grow 
up, and m some respects this is doubtless true of all of us 
Levels of thtnhng John Dewey describes four levels of think- 
ing, an understanding of which throws light upon the develop- 
ment of personality According to Dewey these lev els of think- 
ing may be outlined as (i) daydreaming, (2) “spinning a jarn , 
(3) rationalizing, and (4) rcflecuve thinking, or the scientific 
method All of these levels of thinking have a legitimate place m 
one’s life although each of them may be abused 
In daydreaming the thoughts come and go without any logical 
sequence It is the kind of thinking one expcncnccs when drop- 
ping off to sleep There seems to be no rhyme or reason to 
It Daydreaming has its place for relaxation, but when it occupies 
time which should be used m attaclung the problems of life it 
becomes an evil Dementia praecox patients are characterized by 
an abnormal amount of daydreaming (Sec page 304 ) 

“Spinning a yam" is on a little higher level of thinking 
It may be described as the kind of thinking in evidence among 
youngsters when one will start a story and the others make up 
parts of It in turn There may be some element of logical tliink- 
ing— at least events are thought of as happening in a connected 
senes This type of thinking may also have some value as a 
means of relaxation 

RauoTializaUon is that type of thinking m which one starts out 
with some sort of belief or assumption and attempts to justify 
It by the collection of data that will support it, at the same 
ume refusing to consider any facts that might refute it Ration- 
ahzation easily becomes an impediment to making desirable ad- 
justments to changing situaoons Those who rationalize a great 
deal become narrow minded bigots who see the procession go 
y em and are unable to make the necessary adaptations 
to ecp up with It It IS a tendency against which everyone 
needs to guard Those thmgs about which many people have 
strong feelings, such as religion, politics, sex social relaUonsh.ps, 
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many other experiences, and from data obtained from corre- 
spondence with scientists at home and abroad 
Steps tn the use of the scientific method, or reflective thinking 
There are certain steps m the use of the scientific method which 
are so significant as to justify further consideration These steps 
are (i) the recognition of a problem, (2) scrutiny of the prob- 
lem from different angles, (3) setting up hypotheses as to ways 
in which it may be solved, (4) testing these hypotheses, and (5) 
arriving at some tentative inference or conclusion Let us give 
a few illustrations to show what these statements mean 
Problems vary from very simple ones which can be solved 
in almost a flash by reflective thinking, to those which have 
baffled the most brilliant minds through centuries Every intelli- 
gent person makes frequent use of the scientific method with- 
out realizing it Whenever there is a question to be solved, there 
IS opportunity for using this type of thinking Where did I 
put that suit of clothes^ Quickly one goes over the possibilities 
Perhaps it is at the cleaners' Maybe 1 put it away in another 
closet' One by one the possibiliucs are reviewed until, either 
as a result of searching or by a process of memory, the problem 
IS solved 

There IS the problem of choosing a vocation One may merely 
nft into a job There has been no scrutiny of the situation, no 
ypothcscs set up and checked off against certain facts, such as 
expense and time for preparation, latent ability, and one s likes 
and interests Many people never fully wake up to the fact that, 
since i e presents situauons m which it is necessary to make 
^iccs, t cy must face problems which demand clear thinking 
cy go ahead and do those things that appeal to them at the 
moment 


them, end try to vts- 

“itctele , “ - 

ntm deJ T r P"”" " moral value, 

thmlong has^Temm d t'A'Ctive 
b occurred In fact, morality consists m making wise 
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choices That individual who is a good cmzen inercl) 
his surroundings prevent him from being a a . 

deserving of any praise The difficulty, of course, rcsi 
fact that we are often too lazy to carry on reflective to., 
we tend to be ruled by our emotions more t an y o 
Hovvever, like every other good thing, the 
tific method may be earned to such an extreme . ^ (-on. 

.n evU No one .s .bl= to ob«.n all the /'’at nught co^ 
ccnably throw hght upon human problems / P 
untU aU the posable data hare been -"-“f 

he Mill frequently find himself ‘on the cncc jP ,3l,c 

so delayed as to be ineffecme It is thing 

the Mord of someone else, if our hres are to am j of 

The intelligent person alMa)s considers le pro [i„nUng 

his sources of information, and gives pre ..pcrts m vinous 

to the opimons and judgments of a person has 

fields. It IS well to remember that mere y acmitVt h® 

gained eminence in one field of human in .mj^onty 
IS not for that reason jusufied m speaking " ^ die 

problems in other fields which hate little connection 
one in w hich he has specialized jolu- 

Somc problems require a long peno^ ^ ^jyscs 


z problems require _ . 

non. The problems of the movement ol bchcvc that 

of bactcnal diseases were of this nature j^,cuUr problems 
scientists have succeeded m solving * There arc 
successful!) through the use of the ihc com; 

nunv problems, such as tlic cause <Lcicnusts todiv. 


: and dm conirol 

manv problems, suen as uiv v— — -- «:icnusts todav. 

of influenza epidemics, for cvaiuple, t u n-j^ese and cihcr 

We have referred to some of them m t m careful 

problems like them arc being attac ^ 


IV c referred to some of them I 5 cruun> — - 

f.ww.ijms like them arc being attac c tcsimg die h'p*^di* 

evaluauon of an immense amount o na' me 

escs formulated as a result of the obscrv a 
the solution of one or more of thcr 
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tentatively, not finally Danvin drew conclusions about the causes 
which he believed had produced changes in living things, but, 
m so doing, he recognized that he did not possess all the data 
necessary to justify their unqualified acceptance As a matter of 
fact, some of his attempted explanations have had to be revised 
in the light of additional knowledge which has been obtained 
since his books were wntten, but his fundamental thesis is more 
firmly established than ever In this way scientific knowledge 
advances The truths of yesterday must be made over m the 
light of present-day knowledge, but progress is made possible 
because of the successes and failures of those who have pre- 
ceded us 


Personality development and the saemtfic method If the state- 
ments we have been making are true, it follows that one docs 
not have to accept his personality as he finds it, but that it can 
be made over and improved How may this be done’ It is certain 
that an individual who desires to change his personality cannot 
do so merely by wishing to have it changed The problem must 
be attacked by the use of the scientific method 


The scientist scrutinizes his problem from various angles and 
gets as much light upon it as possible Likewise, the person who 
is serious about improving his personality should try to learn 
about his own behavior by acquiring a background of know- 
ledge regarding human behavior m general He should examine 
his weaknesses and strong points objectively What are his auto- 
matic ways of acting— those little unconscious habits that can 
others, and perhaps so injurious to himself’ 
After learning about himself as the result of objective observa- 
tions he may then do what the scientist does in his researches 
c may set up certain methods of procedure winch, if followed, 
give promise of accomplishing the aim he has in view, namely, 
Ihrr'th^ personality m certain specific %\ays Having learned 
tout the latts of h„™a„ bduvior. ho wiU t^ to act up sttua- 

bcha»,or to ,s desirous of dceloping It .s advisable to con- 
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cemrate on one or two traits at a nme ratlicr than to attempt 
to remake the whole personality at one time 
The significance of the scientific method Mental healiJi implies 
clear thinking and emotional control Tlic characteristics common 
to mental disorders arc that intelligence lias gone astray or tliat 
emotions arc uncontrolled Tlicrcforc, there can be no more im- 
portant attributes of a licalrhy nniid in a hcaltliy body tJian tJic 
wise use of reflective thinl mg and emotional control Tlic culti- 
vation of these abilities is a hygienic measure of supreme impor- 
tance both to society and to the individual, prowded they arc 
motivated and guided by social insight and Iiuman sympathy and 
understanding The application of adcquifc methods in the solu 
tion of social problems is necessary for the creation of a better 
society than any the world has )ec I noun 
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REFERENCES AND SUFPLEAIENTARY ACTIVITIES 


The references listed below are typical of the Lind of boohs 
that should be available The lists are not intended to be com- 
plete It IS highly desirable for students to become acquainted 
with several books m the field of hygiene and sanitation 
The text should be supplemented by requiring additional read- 
ing and by making use of a variety of enrichment materials and 
procedures such as those suggested under the headings ‘ Supple- 
mentary Activities ’* Even m a one hour course the use of pre- 
served and fresh matcnals, models, chans, lantern shdes, and 
motion pictures adds greatly to interest and effectiveness Natu- 
rally, in two- or three hour courses greater use can be made 
of such materials, along with demonstrations and laboratory 
exercises Those included herewith are suggestive of the lund of 
activities that are appropriate 


General References 

Bossard, J , Man and His World, Harper, 1932 
Boyd, W , An Introduction to Medical Science, Lea and Febiuer, 
1937 ^ 

Clendcnmg, L , The Human Body, Knopf 1927 
Diehl, H S , Healthful Living, McGraw HiU, 1925 
1 ishbem. M , Modern Home Medical Adviser, Doubleday, Doran, 

nshcr^^L, and Fisk. E L, Hovj to Live, Funk and Wagnalls, 

Haggard, H A , Devils, Drugs, and Doctors, Harper, .929 

LSI 

Son^kT’ ^ 
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Mustard, H S , An Introduction to PnOlic Health, MacmiUa , 

Park,' W .'h , Public Health and HTiK*”Appltton- 

Rosemu, iM J, Prc-.entr.c Medicine and Hypene, App 

SherLTb'.’l^te Pannly m Health and m Illness, McGraw- 

SsJ^\rh, Public Hedtb Adniinistraticn in the United 

SfjfM, Alacmillan, 1935 i Qhnnld Kiiov^ Aboiit 

Tobey, J A , Cancer and What Everybody Should « 

It, Knopf, 1932 . \TpHical Associauon 

Hygeia, The Health iMag^ne, Service, Wash- 

Pubhcatiom of the United States Pu health departments 

ington, D. C , and also o£ stare and local hcaitn r 

introduction 


See General List 


A References 
Supplement try Activities 


An acquaintance widt the healtit faciliues 


of the college 



appendix 

35 « 

CHAPTER I THE ENVIRONiMENT 
A References 

Bern , P G . Stu/J, Appleton Century, 1930 
Boisanl. J , Ujn md His World, Harper, 1932, pp i -55 
tumas, C C, The Next Hundred Years, Williams and Wiluns, 
1936 

Ilunun ton. The Himun Habitat, Van Nosirand, 1929 
kirkpamtk L A, The Sciences of Man m the Making, Har- 
tovirt. Brace, 1932, pp 70-86, 271-319, 342-382 
Majer, L, The Curatue Value of Light, Applcton-Ccnturj , 
1932 

\Ulls C. A^ Living /tfoRg the Canton, 1934 

New nun, II, The iVjrure of the World and of Man, Garden 
OtN IHibl Co , 1933, chapters I-V 
Sedgw ick \V T . Scdg^^iek's Principles of Sanitary Science and 
Public Hcj]i/j Macmillan, 1935 
Scars, P U, Tl is It Our World, Umv of Okla Press, 1937 
WliubccV, B, VI , and Tlionus, O J , The Geographic Factor, 
Appleton Ontur), 1932 

B Supplaiientary Aetuitics 

Desirable Produaion of oxjgcn and carbon dioxide and testing 
these gases with reference to tlitir abduy to support oxi- 
dation. 

Furil er rt%^esuons Demonstration of spectrum. 

luntem slides and motion pictures arc asailable that show 
canhs |xniuun in solar system and certain fundamental facts 
alKJUt ^co-^raphs, mctcorologj and bacteria essential to life 
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CHAPTER II OUR BODIES 
A References 

Clendemng, L, The Htmun Body, Rnopf, 19.7 

Hance, R F, TJe Mcchtnes We Arc, CroueJJ, 1952 

Han ej , B , Snnple Lessons tn Hwnsn Anatomy, Amencan Aled 
leal Association, 19,1 

Textbooks in anatom) , phj'siology and h) giene 
B Supplementary Actscittes 

Desirable Examination of skeleton and of model of human trunk 
Lantern slides to show s) stems of the body and compara- 
ti\e anatom) 

Fttrtber sv^gesitons Demonstnuon of fetal skeleton of about 
se\cn months. 
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CHAPTER HI. THE RISE OF PREVENTIVE 
MEDICINE 

A. References 

Beard, E , Whither Mankind, Longmans, Green, igaS, Ch. VIII. 
Ben Meyr, B , Your Germs and Mine, Doubleday, Doran, 1934* 
Bossard, J, Man and His World, Harper, 1931* PP- 
Compton, P, The Genius of Pasteur, Macmillan, 1932. 

De P , Microbe Hunters, Harcourt, Brace, 1926. 

Dublin, L I, and Lotka, A. J, Twenty-five Years of Health 
Progress, Metropolitan Life insurance Co , 1937. 

Moore, H H , Public Health m the United States, Harper, 19^3* 
Roddis, L H , Eduard fetmer and the Discovery of Smallpox 
Vaccine, Banta, Mcnasha, Wisconsin, 1930. 

Rosenau, M J , Preventive Medicine and Hygiene, Applcton- 
Century, 1935, pp 137-152,209-128 
Sand, Rene, Health and Human Progress, Macmillan, 193d, 
Tobey, J A, Riders of the Plagues, Senbner, 1920. 
Valciy-'^dot, R , Life of Pasteur, Garden City Pub Co , 1924* 

B Supplementary Activities 

Desirable Demonstration of the growth and appearance of 
bacteria 

PuTther suggestions Examination of preserved specimens and 
microscopic sbdes of pathogenic organisms. 
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CHAPTER IV POSTURE, EXERCISE AND REST 
A References 

Hiss, L iM . N<rj} Feet for Old, Doubieda^ Doran, 1937 

How to Get It, John Day, 193° 

Lane, J , Toz/r Carruse, MadJM, VViiey, *934 „ Health, 

Mcdilum, E V, and odicrs, I m. 

Womens Foundiuon for Hcaltli, New 

MyeyOo^thy, Nesn Dnd,« for Old, Fnnk and Wagnalls, .937 
‘Sleep,” Fortune, vol lo, p 84* Sept, 1934 

B Supplcntentary Activities 

DtsmMe E\aminauon of ehe’f«^ attention 

”£sa~ of'S^eftfo- showing Fgaments and 

araculauons demonstrating posture 

Motion pictures and bntem suu 

and exercise .^r,nn of fresh matenal showing 

Further sugsestwns Demonstnnon ot itesn 

bones, tendons, a"‘' *'2“^ preparations shoiung types 

Demonstration of microscopic pr p 
ot muscle cells ,,„uical stimulation of gastrocnemius 

muSXg as^'sUed paper and a kymograph 
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CHAPTER V AIR AND HOW OUR BODIES USE IT 
A References 

Dieh\, H S , Healtfcful Ljwng, McGraw-HiU, 1935, pp 
Jacobs, P P , The Co 7 itTol of Tuberculosis m the United States, 
National Tuberculosis Assocution, New York, 1932 
Myers, J A., and Shepard, W P, The Child and the Tubercu- 
losis Probleni, Thomas, 1932 

Ventilation, Report of New York State Commission on Ventila- 
tion, Dutton, 1925 

Winslow, C E. A, Fresh Air and Ventilation, Dutton, 1926 
Publications of the National Tuberculosis Association, 

B Supplementary Activities 

Desirable Examination of model of lungs in chest cavity 
Demonstrauon of the use of the spirometer 
Lantern slides and motion pictures to show breathing 
organs and their functioning 

Further suggestions Examination of fresh specimen of a hog’s 
lungs 

Lxaminanon of microscopic preparations of lung tissue 
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CHAPTER VI THE FOODS WE EAT 
and 

CHAPTER VII THE DIGESTIVE PROCESS 
A References 

Aykroyd, \V R , Vitanttm end Oilier Dietery Essentials, Wm 
Hcmcmann, Ltd (London), perfect 

Crumbinc, S J , and Tobey, J A , 

Food, Wdliams and Borne Infections, Uni- 

Jordan, E O , Food Foisoinng and Food isome , 

rcrsity of Chicago, 1931 Knoa^Iedge of Nu 

McCollum, E. V , and Sinimonds, N , I'ten.e 

muon, Macmillan, 19=9 _ , vanguard Press, 1935 

Palmer, B B , Fayms Through the Teeth, 

Rose,\l 5 iTottnd,ttonsofmtrmon^^^^^^^^ 

Shennan, H C , Food and Hea ..-n,cnt of Agnculture 
Fnbhcattons of the United States Department b 

B Suppletnentary Actutues 

Oerira. e Ik— no^fVeU of the digestive system incl^ 

■lllVn'tmturl^nd bntern shdes to show the digestive 
organs and their funcuoniOj, 

"""'"Sm'rnon "ary digesuon and the digesuon o 

‘■'Siinat.on of Prr«»"n^ar"ch as a 
Demonstration ot 

cat or white rat. „ pcs of diets 

Formulauon of d jurm" a 

gronfratVof}^^^^^^ rhat may attack the 

bo^Thronght^l^ahmeStaryttact 
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CHAPTER VIII DISTRIBUTING SYSTEM OF 
THE BODY 

A References 

Babcock, R , Your Heart and Hou to Take Care of It, Applewn- 
Century, 1929 

Cannon, W B, Tbe WKdmii of the Bodj.'NoMn, 1951 
Dublin, L I, and LotU, A J, Length of Life, Ronald Rress, 

Fortune, Nov , 1937, ‘Death Comes to the Average Man” (Heart 

Disease), Vol XVI, No 5, p 140 
Harvey, \V , The Motion of the Blood m Anwuils, Dutton, 1913 
Levin, L , Living Along with Heart Disease, Macmillan, 1935 

B Supplementary Activities 
Desirable Examinatiorv of model of the heart 
Examinanon of fresh heart of ox. 

Taking the pulse before and after exercise 
Demonstrauon of circulation m the web of a frog’s foot 
Further suggestions Microscopic examination of blood 

Demoristtation of circvilatoty system m preserved animal 
like the cat 

Demonstration of determining hemoglobin index and of 
coagulauon time in clotting of blood 
Lantern sbdes and motion pictures 
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CHAPTER IX EXCRETION AND THE SKIN 
A References 

Chandler, H , Anmtil Parmtes and Human Diseases, Wiley, 1926, 

LuciFIsc!.! m! and'Lani, A J . Ught and Health, Williams and 
Wilkins, 1936 , „ 

Cenniry, .,29 

Century, 1927 

B Siippie7nentary Activitm 

Furtf^rmllstwns Examinauon of nucroscopic slide showing 
parts of the skin 
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CHAPTER X CONTROL AND INTEGRfVTION OF 

BODILY Acrivmcs 

A References 

Bossard, J , Man and His World, Harper, 1932, pP i73"333 
Burnham, W H, The Nomtal Mind, Appleton Century, 19H 
Cannon, W B Bodily Changes in Pam, Hunger, Fear, and i^ag t 
Appleton Century, 1919 

Hoskins, R C, The Tides of Life, Norton, 1923 
Kirkpatrick, E A, The Sciences of Man in the Mak-ing, Hat- 
court, Ilrace, 1932, pp 176 206 

Merrill, H G , and Oaks, L W , Pour Vision and Hovj to Keep 
It, Putnam, 1931 

Robinson, E S , Man as Psychology Secs Him, Macmillan, i 93 * 
Pufclicationj of the National Association for the Prevention 01 
Blindness, New York 

Publications of the American Society for the Hard of Hearing, 
1537 35th Street, N W, Washington, D C 

B Supplementary Activities 

Desirable Examination of models of the brain, spinal cord, cy®, 
and ear 

Motion pictures and lantern slides 
Dissection of of ox 

FuTiJser suggeinonj lamination of preserved or fresh specimens 
of brain and spmal cord 

Examination of microscopic slides of bram, spinal cord, 
nerve, and receptors of eye, ear, and tongue 
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CHAPTER XI TTIE CONTINUATION OF LIFE 
A References 

^Vltcnbcnj, E., Hozj We Inheritt Holt, 19:8 
BigcloM, i\I A, Set Ediicatton, Amencan Social Hygiene Asso- 
ciation, 19 j6 

dc Schweimtz, C, Grtr-wff Up, Macmillan, 1936 
East, E M, Heredity and Human Affairs, Senbner, 1931 
Gruenbere, B C, Parctits and Sex Education, Viking Press, 1932 
Gutmuchcr, A F , Into This Unuerse ViUng Pres^ 1937 
Kirkpatnek, E. A , The Sciences of Man m the MaUng, H 

court, Brace, 1932, pp 93 , , tt . 

Parian, T, SWou on the Und, Rcynal and Hitchcock, ipw 
Parshlej, H iM , The Science of Hunan Reproduction, W 

Pusc^w"’A?Tie History and Epidemiology of Syphilis, 

Rich™Xw?in introduction to Sex Education, Farrar and 

^ C Supplementary Activities 

Desirable Models and charts of the reproductive organs 
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CHAPTER XII. MENTAL HEALTH 
A References 

Bossard, J, Man and Uis Worldf Harper, 1932, pp 251-3(56. 
Campbell, C M , Delusion and Belief, Harvard Univ. Press, 1^6 
Groves, E R , and Blanchard, P , Introduction to Mental Hy~ 
giene, Holt, 1930 

— Readings in Mental Hygiene, Holt, 1936 
ICirkpatnck, E A, The Sciences of Man in the Making, Har- 
court. Brace, 1932, pp 1-23, 207 270 
Morgan, J , Keeping a Sound Aiind, Macmillan, 1934. 

Robinson, J H , The Mind in the Making, Harper, 1921. 

Seabury, D , Help Yourself to Happiness, McGraw-Hill, 1937* 
Shaffer, L F , The Psychology of Adjustment, Houghton 
Mifflin, 1936 

Walhn, J , Personality Maladjustment and Mental Hygtsne, 
McGraw-Hill, 1935 

Publications of the National Committee for Mental Hygiene 
B Supplementary Activxttes 

Desirable A visit to a mental hygiene clinic or a child guidance 
clinic 
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fiMomtu, ^6 
Abdominal cavity, 4S 
Abortion, 315 

Abscesses at roots of teeth, 104, see 
aJjo Boils 
Absorption, 208 
Accelerator nerve 142 
Acid base balance of the body, 19a 
Acidity of foods, 192 
Acidosis, 192 
Acne, 270 
Acromegaly, no 
Acuvity and rest :ee Rest 
Adenoids, 149 
Adhesions, 81 
Adipose tissue, 173 
Adolescence insanity of, 304, de- 
velopment of seieual characteris- 
tics, 319, instruction in social 
aspects of sex education, 329 
Adrenals 124 
Adrcnm (adrenalin), (24 
Affections development of, 33$ 
Afferent impulses, 182 
African sleeping sickness, 301 
Age a conditioning factor m choice 
of exercise, 126 
Agglutination test, 232 
Agglutinin, 84 
Agoraphobia 306 

Air composition, 33, 13511, pres- 
sure and density affect bodily 
functioning, 34, in relation to 
health, 135*45, washing and filter- 
ing. 144, 145 

Air and How Our Bodies Use It, 
135-66 

Air conditioning, 142 
Air sacs, 147 
Air tube see Trachea 
Alcohol deadening effect upon 
heartbeat, 242 

Alcoholism a cause of artenosclero- 
sis, 250 

Alimentary canal, 199 


Alkali forming foods, 193 
Allergies, 73. 193 
Altitude, 135 
Alveoli, 147 

Amebic djscntcry, 218 
Ammo acids, 174, 179 
Ammonia. 258 
Amoeba histolytica, 218 
Anabolic process, 124 
Anatomy, 3, comparative, 59, of 
nervous system, 281 
Anemia, 231, 232 
Animal structure cells, 49 
Anopheles mosquito, 234 
Anthrax, 91, Pasteur's work with 
bacilli, 92 

Antiancmic principle, 233 
Antibodies, 84, 222 
Antigens, 64 

Antineuntic vitamin, iSo 
Antirachitic vitamin, 181 
Antiscorbutic vitamin, 181 
Anusepnes, 76, Lister s use of, 99 
Antistenlity vitamin, 182 
Antitoxin, 84, for tetanus, 301 
Anus, 46, 199 
Aorta, 13d 239 
Apes see Primates 
Apoplexy, 250 

Appendicitis, 213, blood count, 81 
Appendix, 46, 59 

Appetite as guide in selection of 
foods, 168 
Aptitude tests, 339 
Aqueous humor, 288 
Arches, 117 

Arteries, 223, connected with heart, 
*38, 245, hardening of the, 149, to 
stop bleeding, 2yj 
Arterioles, 245, 247 
Arteriosclerosis, 249, in Bright’s dis- 
ease, 262 

Araculations, no 
Asexual reproducuon. 310 
Associauon fibers, 286 
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Association paths, a86 
Asthma, 75, 157 
Astigmatism, 291 
Athlete’s foot, 271 
Atlilctc’s heart, 127 . 

Atmosphere, 26, 32, weight, J4, 
fects on health, 36 
Atonic constipation, 256 . 

Attitudes helpful, 16, as elements or 
personality, 340, 342 
Auditory center in brain, 29s 
Auditory meatus, 295 
Auditory nerve, 29 j, 297 
Auricles, 236 

Aunculovcntricular valves, 23o> *39 
Autointoxication, 255 
Automatic activities, 278 
Autonomic nervous system, ao* 
Autopsies, i6q 

Babv see Child . . ^1 

Ujcilli, 7S, -mtlira-i cliicUii d'o'- 
cn, 91, typhoid, 217 
Bacillus botuunus. 74 . , 

Backbone fee Vertebral column 

Bacteria, 74, 75. nitrogen-fixmg. 53^. 
essential to life, 38, of 
75, pus-forming CstapUylococci). 

75, in foods, i97» 
against, 165 

Bactenns, 94 • 

Bacteriology. 4. 7>. 

Koch s contribution, 97 
Gall and socket ]omts. m 
Basal metabolism test, 125 
Basc-fonning foods, t93 

bSui" or.’ {ictors 

,„aJo op largely »' 

ar suoi of d'arac.crist.o, W' 
arrelopiocot of 

jj. It , of loircta. iSo,panrm5.J!4 
Bemcn tumor, 72 
Beriberi, i?*- 
Biceps, 107 

Ililc. 47. Jo"- «• ' 

11, nary ‘‘f”"' ’^of coMron.ncnt. j 
Biological aspects 01 v 


Birtlunarks, 55 
Binlis. illegitimate, 3*5 
Blackheads. 270 258, 

Bladder, gall. 47. unnary, 47. a 

-59 

•Bleeders. 2*9 , ,,j blind- 

toors controlUng flo'V, 

Blood cells, 227. ’ 

HSgr;: =10.— 

Blold plasn'-*. “9 . 

Blood poisomug. »*7. 5 

Blood pressure. 24s 
Blood scrum. 56 
Blood ‘«ts 231. 324 
Blood transfusion. 23 
Blood vessels. 4S. 2*3. 45 5 

,7;?;;’f'o»n4.;^5. 
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onrroaral. !!• P'-J 


tyVeos. sa. ‘"'3"“,; pi;jfJ- 

pWal. 54. P” ' ”! S6. ='”‘- 
CC..CUC po.nt ..taracrrorio 

'„7?roS,p.L.. -■liir/'-aTa 

"S’"'!.. 

|ih>siolofc'. 59. J j-iypniciu of 
hand. 6 , Ijncnage Imiita- 

r .n^vs rla« »’ 

tions, 62 , ”*“"* ‘_,,.,crs, 6S, de- 
6,455. rr>._o„ror po»y,„,„„,, 
fenscs. 71 . <9-"7. , rjiation to 

aiscascs cUssif d 

systems ot, ‘Sa. 



370 


INDEX 


19J, regulation of acuviucs, 176, 
factor in personality dcvelopmcni, 

333, see also Immunity 
Body louse chief carrier of t)’phus 
fever, l^l 

Boils, 171, pus forming bacteria, 79 
Bones development, 108, food 
needed m formation of, 109, in- 
ternal secretions and growth ar- 
ticulations, no, fractures, in, dis- 
locations and sprains, 112, magne- 
sium an essential constituent, 176, 
vitamin D essential to, 182, mar- 
row, 228, smallest, 296 
Botany, 4 
Botulism, 212 
Boys exercise for, 127 
Brain, 62, 2841! , blood clot in. ijo, 
necessary in thinking and remem 
bciing, 275, Mrve cells, 282, ficxi* 
bility, 287, center of sight 290, 
center of hearmg 295, 296, center 
of smell, 298, softening of, 300, 
deterioration senile dementia, 303 
Breathing, 146 

Bieathing oegans stcvictuic and 
functioning, 14^ 53, diseases, 154- 
66, 180 

Brights disease 2di 
Broadcasting 28 
Bronchi, >47 
Bronchial asthma, 157 
Bronchioles, 147 
Budding, 310 

Caecum, 213 
Caffeine, 243 
Calcium, 175 

Calories, 168, number per day need- 
ed 186, number in average serv- 
ings of foods, 187 
Cancer, 211, use of X rays m treat 
ment, 31, 73, use of radium, 73 
Capacities, as elements of personal- 
ity. 34«i> J44 

Capillaries, 223, 245 
Carbohydrates, 172, 192 
Carbon, 172 

Carbon dioxide, 32, 33, 34, 146, m 
blood, 223 


Carbon monoxide, 141 
Carbuncles, 171 
Carduc muscle, lod 
Canuvorcs, £4 

‘Carriers’ rcf Disease earners 
Caniiagc, 44, loS 
Castrauon, 3:0 
Cataract, 294 
Catlumcs. 195, 156 
Cause and ciTcct, law of, 275 . 

Cells die unit of plant and anima* 
structure, 49, wall, 52, cclluur 
division. 54, germ, 309, see also 
Blood cells 
Cellulose, 52, 172, 191 
Centigrade scale, 83 
Central nervous system. 282 
Cerebellum, 284. function, 287 
Ccrcbro spinal fluid, 285 
Cctcbrum, 284, activities the func- 
tion of the whole cortex, 2B6, m 
humans and m animals, 2871 sen- 
sory centers, 288, intelligence a 
function of, 298 
Cerumen, 295 
Chancroid, 32s 
‘Charley horse," 121 
Chemical elements, i6S 
Chemistry, 3 
Chest, 4d 

Chicken cholera bacilli, 91 
Child prenatal development, 54. S^» 
postnatal development, 53 
Children [see also Adolescence) 
exercise for, 127, neurotic and 
problem,” 307, sex cducaaon, 328 
QUonne, 173 
CWotopbyl, 27 
Qiolera, Snows discovery, 71 
Qiordata, 63 

Cliromosomes 333, carriers of he- 
reditary charactenstics, 319 
Cilia, 149 

Ciliary muscles, 290 
Circulatory system 221 23, interre- 
lationships with other systems of 
the body, 221, parts, 223, pul- 
monary circulation s)stemic cir- 
culauon, 237 
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Ovilizauon in zones of cydomc 
storms, 35 

Qausirophobia, 306 
Qeansing bath, 167 
Qimate, 34, effect of large bodies of 
\vater upon, 36, 37, innuences diet, 

188 

Clinical thermometer, 82 

Clot see Blood clot 

Qothing, 138, effects on skin, 268 

Cocci, 73 

Coccyx, 59 

Cochlea, 296 

Coffee, stimulates heartbeat, 243 
Coitus, 311 
Cold receptors, 265 
Colds contagion, 2, common, i 55 » 
bacterial \accincs for, 15^ 

Colitis, 236 , , 

College responsibility for u'lns 
condiuons of students, »o, see also 
Health program 
College career objcctn cs, t 
Colloids, 58 
Colon bacilli, 75 
Color of hair, 266 
Colors of spectrum, 3 * ^ _ 

Communicable diseases see Diseases, 
infecuous , , 

Commumt) responsibility for mmg 
conditions of students, 10 
Companionslup, 336, 337 , . • 

Comparatnc anatomy and ph>sioi- 

og) . 59 

Compensation, 240 
Complete proteins, 174 
Compound fracture, 1 1 1 
Conclusions, acceptance d* 
Conditioned reflexes see Reflex acts 
Congenital defect, 114 
Oinjuncusa, 194 
ConjuncuMtis, 294 
Conncctne tissue, 52 
Conscious acUMties, 278 
Constipation. 19*. i5-»- *>1^^ 
Consumption see Tuberculosis 
Continuation of Ufe, 30^30 
Control and Integration of the BoJ>. 

274 3“* , 

Copper, 174 


Cornea, 2S8 

S^ImaJy'arterial tlirombosis, i;! 

Coronary system, 226 

Cortex, 285 

Cosmetics, 269 

Cosmic rajs, 28 

Cotvpox virus, 88 

Crab louse, 272 

of =„v«onmcnt. =3 
^P„„"rs»n.fVffl=toponc,va.- 
zauon , 35 
C>ioplasm, 52 

Darwin, Charles, 347 « 35 ® 

Day dreaming, 34'^ 

Deafness, 297 
Dccav, bacteria of, 39 
Deficiency diseases, 73 
Degenerative diseases, 7* 

Demenua praccox, 304 
Dental canes, 203 
Deodorants, 270 
Dcpilatoncs, 269 
Depressor ncnc, 242 
Demns, 263 
Dewey, John, 34 ® 

Dubctcs, 73. »»3 
Diaphragin* 4^ * 5 ® 

hazards of dieang, 122, ‘ 94 . 
anced, 1S9. 

Diccsaon. 167. meaning. i99. 

^oiog> of, -03, emotions m relation 
to, 209 

, Diccstivc Process, i99-2« , 

Di^we s>-stcm structure, func 

°'S. i-dkre of 

Jigcsiiv e tract, 199. disorders, 211 

D.rfi>hcru. ifis. somosLO. w. 
tiers discos CD of bacillus. 97 

of. ‘^ 79 . 

67. drugs and disctors. 63. kin^ 
-1, incubation penoJ o». 
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19J, rcgulauon of activities, 176, 
factor in personality development, 

}j3, see also Immunity 
Body louse chief earner of typhus 
fever, 171 

Boils, 271, pus forming bacteria, 79 
Bones development, 108, food 
needed in formation of, 109, in- 
ternal secretions and growth ar- 
ticulations, 110, fractures, iii, dis- 
locauons and sprains, iii, nugne- 
sium an csscnual constituent, 176, 
vitamin D essential to, 182, mar- 
row, aa8, smallest, apd 
Bouny, 4 
Botulism an 
Boys exercise for, 127 
Brain 62, 284 If , blood clot m, 230, 
necessary «v thinking and itmein- 
benng, 275, nerve cells, 282, flexi- 
bility, 287, center of sight, 290, 
center of hearing, 295, 29$, center 
of smell apS, softening of, joo, 
detenorauon senile dementia. 303 
Breathing, 146 

Breathing organs structure and 
functioning, i46*33, diseases, 154- 
66 180 

Bright s disease 261 
Broadcasting, 18 
Btonchi, 147 
Bronchial asthma, 157 
Bronchioles, 147 
Budding 310 

Cacoun, 113 
Caffeine, 143 
Calcium, 175 

Calories 168, number per day need- 
ed, 186, number jn average serv- 
ings of foods, 187 

Cancer, 212, use of X rays in treat- 
ment 31, 73, use of taduim, 73 
Capacities as elements of personal- 
ity, 340. 344 
Capillaries, 123, 243 
Carbohydrates, 172, 192 
Carbon, 172 

Carbon dioxide, 31, 33, 3^ m 
blood, 223 


Carbon monoxide, 141 
Carbuncles, 271 
Cardiac muscle, 106 
Carnivores, 64 

‘Carnets’ see Disease carriers 
Cartilage, 44, 108 
Castration, 320 
Cataract, 294 
Caclurucs, i95> 256 
Cause and effect, law of, 27J 
Ccib the unit of plant and animal 
structure, 49. 5*. 

division. 54. genu, 309, see also 
Blood cells 
Cellulose, 52, 172, tpi 
Centigrade scale, 83 
Omni nervous system, 282 
Orrcbcllum. 284, function, 287 
Cctcbto^spinal fluid, 285 
Cerebrum, 284, activities llic lunc- 
non of the whole cortex, 286, m 
humans and in animals, 287, Kn* 
soty centers, 283, intclhgtnce 4 
function of, 298 
Cerumen, 295 
Chancroid, 321 
“Charley horse,'* ut 
Oiemical dements, t68 
Chemistry, 3 
Chest, 46 

Chicken cholera bacilli, 91 
Child prenatal development, 34* 
postnatal devdopment, 53 
Quidren free also Adolescence) 
exercise for, 127, neurotic and 
'problem,” 307, sex education, 328 
Chlorine, 175 
Qdorophyl, 27 
Cholera, Snow’s discovery, 71 
Chordata, 63 

Cliromosomes, 33^, earners of he- 
reditary characteristics, 319 
Cilia, 149 

CUury muscles, 290 
Cuuulatory system, 221 23, interre- 
lationships with other systems of 
the body, 221, parts, 223, pul- 
monary circulation sjstcnuc cir- 
culation, 237 
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exophthalmic goiter, 126 
Experience role of, m development 
of personality, 342, 343 
Extension, muscular, 106 
Eyeball, 289 


Eyeglasses, 293 
Eyelash preparations, 270 
Eyes retina, 32, disease of, i79i 
structure and functioning, 200, 
care of, 291, gonorrheal infection, 

326 

Eyestrain, 291 

Face care of skin, 267 
Fahrenheit scale, 83 
Failure effect upon character, 3J9 
Fainting, 247 
Fallopian tubes, 48, 314 
Family pcqictuauon of, 33® 
Fatsightcdncss, 291 
Father of medicine,” 69 
Fatigue, 130 
Fatigue substances, 120 
Fats, 173, absorpuon, 208 
Favus, 271 

Feces, 200, 234 . 

Feeble mindedness, 127, 29® 

Feelings, 275 , « shoes. 

Feet care, 116, arches, H7» 

119 

Fcrtiliration, 311 

8 . 

FcNcr boxes, 8i 
Fibrinogen 229 
Filtrablc xiruses, 74 

laws, and customs, 23 
1 lesion. 106 
rioatmg kidney, 25® 
riuorinc. 17^ 

ii^SSSS: 

poods. **7*V . g conum- 

niturc and uses, 17 >» 


IT?, over refined, 

mjr minerals, i 77 > _ _ 

.to contammg vitamins, 183, “ 

1 )V, 212 

Foods We Eat, 167-9® 

Forcbrain see Cerebrum 
Foresight, 16 
Fossils, human, 60 
Fractures, m , 

FrccUes 265, 

Funcoonal disuses 
rundamtntal ’ o„r^’odies. 

environment, 20-41 • ,<a.oo 

42-65. prevenuve medicine, 66-99 
Funk (chemist), 17* 

Gall bladder, 47 
Gametes, 310 

"dtSved by stater, 34 
glS;ro‘nKeaofa,rpo.- 
lution. 141 - 

Gastric juice. 49. ,,, 

Cemto urinary tract, 321 

Genn cells, 309 

Germ plasm, 309 

Gestation period, 54 

Ccitmg Our Bearings. i-i 7 

Girli Kcrc.se (or, H 7 

‘=pccl^V-Si^c.^ns,’.k. 

Gla^nds, endocrine, 49. *77 
. Glands, lymph. 226 
Glandular cells, 199 
Glucose. 119. 1*3 .. 

Clyct.gcn. 119. 1 * 3 . 

SfrS m. -r'r 

exophthalmic, i.o 

^ Gonads. 31J 
* Gunococcus. 294. J*® 
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Gonorrhea, 66, jii, 316, use of 
{ever boxes, 81 
Gray matter, 1%$ 

Green suck fracture, iit 
Group hygiene, 3 
Growth, 56, 180 
Gullet, 46 

Habits, a86, fixed, 187, as elements 
of personality, 340, 341 
Hair, 266, care of, 167, condition an 
index of health 268 
Hair follicles, 266, infccuons, 171 
Hair removers, 269 
Halles, Stephen, 248 
Hammer, anvil, and stirrup, 296 
Hands development, 61, care of 
skin, 267 

Hardening of the arteries, 249 
Harvey, William, 70, 223 
Hay fever, 73, 157 
Head louse, 272 

Health, 52, as an aim. 6, effects of 
poverty upon 2 1 , affected by con- 
flicts to adjust social factocs, 24, 
superstiuous ideas about, 66. and 
energy, 102, a conditioning factor 
m choice of exercise 128. air m 
relation to, 135 45, influences diet, 
i 83 

Health examinations periodic, 245 
Health program major features 
service, 7, maintenance of health- 
ful living conditions, 10, instiuc- 
, help- 


tion activity program, 
ful attitudes. Id 
Health service, 7, Mental Hygi 
Department, 15 
Health study, i, aims, 2, scope, 3, 
limitauons of knowledge, 4, pre- 
vention health as an aim, 6 
Healthful living fields of knowl 
xe.lVvX.'i •» xA, -3 

Hearing mechanism, 295, center of, 
in brain, 296, causes of difficulty 
m. 297 

Heart, 46, 235 45, muscle, 106, 

strengthened by use, iii, effect of 
exercise upon, 127, incompetence, 
239, compensation, 140, effects of 
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snmuUnts and narcotics. 242, care 
of. 244 

Heartbeat rate, 240, 241 
Heart disease, 71. W'*’ 
suit of sjp^'d^* 

Heart munnur, 241 

Heart walls circulatory s) stem, 2.0 

Heat receptors, 263 
I tear regulating mechanism, 23? 
Ucniiaphroditc, 3 >o , 

Hcnioglobm, 227, iron, copper and 
manganese in, 176 
Hemohue streptococcus, i6j 
Hemophilia, 229 
Hemorthage, 230 
Hemorrhoids, 233, 246 
Heredity a cause of tumors, 7 J» sj**' 
ccpubvhty or immuiucy 10 dis- 
caUs, 87, determination of physi- 
cal type, 189, hemophilia, 230, 
blood groups, 231, a factor in ar- 
tcriosclerosiSi 249, in fccblc-mind- 
edness. 300, role in psychoses, 303, 
a cause of psychoncuroscs, 306, 
role m determining charactens- 
uc$, 319, role in development of 
personality, 333 
Hctcro sexuality, 337 
High blood pressure in Bright's dis- 
ease, 262 

Hindbrain tee Cerebellum 
Hippocrates, 69 
Hippocratic oath text, 69 
Histology, s< 

Hives, 73 
Hollow back 114 
Hominidae, 63 
Homo sapiens, 63 
Hookworm disease, 220 
Hormones, 49, 50, 123, effects on 
functioning of body, 276, sec also 
Dndoennes, Pituitrin 
WwspfiJft va x.wAmtming, 145 
Human development see Body, hu- 


Human needs relation to personal- 
ity development, 333 jjg 
Human organism, 40 
Humidifying air, 145 
Humidity, 36, 138, 139 
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Lead poisoning, 74 

Legitimacy blood group a test o£. 

Lens of C)C, 288 

Lenses microscopic, 70, eyeglass, 

^9} 

Leucoc)tes, 80, 129, counted in 
blood tests 231 
Leucocytosis 80 
Levels of thinking, 346 
Liec, 272 

Life physical factors, 27, mecha- 
nistic and vitaliscic theories of na- 
ture of, 42 44, increase m average 
length. 72, continuation of, 309 30, 
see also Reproduction Reproduc- 
tive svstem 
Ligaments, 11 1 

Light amount desirable for differ- 
ent kinds of work, standardized, 
292, visible, white, 32 
Lightmctcts, 191 

Lister, Joseph, 90, 9S, use of antisep- 
tics 99 

Lithosphere, 38 

I i\cr, 47, as a co operating organ 
with kidne)s, 257 
Living conditions healthful, to 
Lobar pneumonia see Rncumonia 
1 nckjaw, 301 

I cicomotor ataxia caused by S)ph- 
lUs, 313 

Locfflcr, Fnedneh discovery of 
diphtheria bacillus, 97 
London Smallpox Hospital, 88 
Lumbar puncture, 285 
Lunas m thoracic cavity, 46, tuber- 
culosis of, 1 58 
Lymph, 48. 213-34 
Lvmph glands, 216 
Lymph nodes, 226 
Lymphatic system, 2x4 
Lymphatic vessels, 48 
Lymphocyxes, 226 
Lymiphoid tissue, 226 

Macroscopic structure of body, 44 
Mad aninul see Rabies 
Magnesium, 176 


INDEX 

Maladjustment and mental hygiene, 

12, evidences, 14 

Malana, 233 , 

Mammals comparative anatomy ana 
physiology, 59, 64, orders, 64 
Man classified as primate, 56 1 . 
place m nature, 63-65, classifica- 
tion, 63, the outstanding educable 
anunal, 287 
Manganese, 176 
Man^ depressive insanity, 305 
Mmtoux test, 161 
Marriage, 311, 338, Wassermann test 
a prerequisite for obtainmg li- 
cense, 324 

Marrow of bones erythrocytes 
manufactured in, 22S 
Mars, 26 

Master-gland, 123, 276 
Mastication, :oi 
Mastoiditis, 164 
Masturbation, 320 
Mating impulse, 276 
Maturation, 334 
Measles. 164 

Mechanism, 42, see also Body mcch' 
anisms 

Medicine origin of modern, 70 
Medicine, preventive rise of, 66-99. 
nature of disease, 66-79, drugs and 
doctors, 68, Hippocrates, 69, ori- 
gin of modem 70, beginnings, 715 
defenses of the body, 79 87, rise 
of bacteriology, 88-99, work of 
Pasteur, 90 
Medulla, 284, 287 
■Memory physiological basis, 186 
Meninges, 302 
Meningitis, 302 
Meningococcus, 302 
Menopause, 316 
Menstrual cycle, 315 
Menstruation, 230 

Mcnul disorders, 74, 298 ff , chang- 
ing attitude toward individuals 
suffering from, 307 
Mental Health, 331-51 
Mental hygiene, 12, 331 
Mcmal-hvgicnc clinics, 307 
Mental Hygiene Dcparimcnc, ij 



378 


INDEX 


Oculists, 29} 

Odors, disagreeable, 141 
Olfactory oervcs, 198 
Ontogeny, 44 
Openinindedness, 16 
Operations, 77 

Ophthalmia neonatorum, 29S, 316 
Ophthalmologists, 293 
Opsonin, 80, 84 
Optic nerve, 289 
Opticians, 293 
Optomeuists 293 
Organic foods, 167 
Organic nutrients in common foods, 
170 

Organisms disease producing, 74, 76 

Organs, internal, 49, 32, cbari, 47 

Orientation week, 12 

Origin of Species, 347 

Osier, Sit William, 322 

Osmosis 35. 178 

Ossification, 109 

Otitis media, 163, 29^ 

Out Bodies, 42 63 
Our Environment, 10-41 
Ovanes, 48, 313 
Overweight, 191 
Ovulation, 314 

Ovum 309, 314, fertilized, 333, 334 
Oxidation, 33, in muscles 119, ef- 
fects of exercise upon rate of, lai, 
relation of internal secretions to 
rate of, 123 
Oxide, 33 

Oxygen, 3 iff , i4d, a basic physical 
need, 133, in blood, 223 
Ox) hemoglobin, 146 227 

Pam receptors 26$ 

Paleontologists, 60 
Pancreas, 47, 113 
Pancreatic hormone, 123 
Pancreatic juice, 207 
Papillae, 263 

Paraljsis, 250, infantile, 502 
Paranoia, 305 
Parasites, 75 
Parathormone, no 
Paratliyroids. no 
Parenthood, 309 


Parents duty to unpart sex educa- 
tion, J 23 

Paresis, 300, 303, caused by S>pmhs, 

323 , , 

Pasteur, Louis, 71, discovery or the 
principles of sterilization, 77, a 
pioncei in science of bacteriology, 

89, work with anthrax bacilli, 92, 
discovery of treatment for hj dro- 
pbobu. 93, 301 
Pasteurization, 77 
Patent medicines, 67 
Pathogenic bacteria, 75 
Pathogenic organisms methods of 
combating, 76 

Pavlov. Ivan Petrovich, 280 
Pediculosis, 272 
Pellagra. 182 
Pelvis, 314 

Pelvis of kidney, 258 
Penis 317 
Pericarditis, 235 
Pericardium, 235 
Peripheral nervous system, 282 
Peristalsis, 192, 2od 
Peristaltic action, 234 
Peritoneum. 47 

Peritonitis, 214, as a result of gon- 
orrhea, 32G 

Pernicious anemia, 233 
Personality development, 13, 277, 
331 40, diflJculties and physical dc 
fects, ts, decatigccnent of, 302, 
chatacteiittics, 332 
Perspiration, 137, 139, jfia 
Phagocytes. 80 
Phagocytosis, 80 
Pharynx, 147 

Philosophy and science, 22 
Phyla, 6 } 

Phobias 306 
Phosphorus, 176 
Photosynthesis, 27 
Phjlogeny, 44 
Phylum chordata, 64 
Physical defects and personality dif- 
ficulties, 15 

Physical education, ii 
Physical examination, 8 
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Ph)’sical factors m our cm ironment, 

3 . »S- 4 » 

Phj-sical fitness and energy, »oi 
Phj-sical needs, 356 
Ph)-sicians, 6S 
Phj-sics, 3 

Phj’siology, 3, coniparatn. c, S 9 
Piles, 246 
Pimples, 270 

Pituitary body, no, 123, 277 
Pituitnn, 277 

Planes grown wiiliout sou, 39, 
structure cells, «. repio- 

ducuon, 310 
Plasma, blood, 227 
Platelets, 224 
Pleura, 152 
Pleural ca\it)’, 153 
Pleurisy, IS 3 
Pneumococcus, i6j, 3 ®* 

Pneumonia, 165 
Pneumothorax, 153 
Poclvct thermometer, 83 
Poisoning, 74, an 
Poisonous ^ses, 14* 

Poisons, 76 
Poliom)'clius, 302 
Pollens, 14® 

Pollution, air, 139 _ - 

Poor man s Mtamin O. i 83 

Posmsnl ot 

60, .Sesme 

of boa,. .03. S.,"? (”" 

S,o"sSon“ series ~l--» 

Potassium, 175 

Potential energ), i07 . .,u ,, 

Po>ct„ effect, Ta.c. .A "“■* 
‘'TS.n’D! -S.. Wa»cn",»» 
test gi'tn in, 324 

prejudices, 2S7 
Premature bioh, 3*5 
Prenatal desclopmcnt, 54- 3*5 
Prescolex, 219 


Pnoutes, 57. lia. “jP””" 

non of ussues of man and, 55. 

p”S^t'»=nuffcaoluu=nof.j3S 

Prostate gland, 317 
Proteins, 174* *9^ 

PtoioSami, 43, 5*. common charac- 
tcrisncs, 58, in human organism, 
309 

Protozoa, 74, *33 
Psjchiatr)’, 30S 
Ps) chology, 4 

s>r“ 

PabS PmP=°^-pW- 

paresis senile demenua, 305> 
mcntia praccov, 304; 

Ptjaiin, 206 

Puberty, 3>S „„ ,, 

public health mos ement, 71 
Pulmonary artery, *3®. *39 
Pulmonar> circulanon, 137 
Pulse, 241 
pupil, i83 
Pus, 81 

Pvlonc sphincter, 207 
Pjorrhea, 205 

Quack doctors, 67 

Quarantine, 78 

Quinine, 234 
Rabies, 93. 3®* _ 

Racial immumt>. 87 

Radiant cnergj, aS, cDJrr, .9. 
fccts, 3® 

Radiants. *8 

Radio broadcasting. *8 

Radium in iieacmcnt of cancer. 73 

Radium poisoning. 74 

Rainbow. 32 

Rainfall 37 

Rationalizing 34® 

Ra%-s «e Radiant energy 
Reading in bed or tram. 29* 
Reading light. 29* 

Receptors, *65. 
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Rccnim, 199 

Redncing iis'k of, \ii, 113, gtntial 
principle, 194 

Reflective thinking, 346, 347 ff. 

Reflex acts, 279, conditioned re- 
flexes, 280, 286, 341, uncondi- 
tioned, 180 

Relaxation, 105, 129-34, sleep, 130, 

Reproduction, 310, similanty of 
processes in most forms of life, 
311, and early development, 317 
Reproductive system, 313 21, female, 

48, 313, male, 48 316 
Residual air, 132 

Respiration external and jntcmal, 

146 ff 

Respiratory diseases, 154 66, tSo 
Respiratory tract protective mech- 
anisms 147 

Rest and activity general signifl- 
cance, 102-s, energy physical fit- 
ness, 102, posture, 103, exercise, 
103, 119 29, relaxation, 103, 129- 
34, muscvflar s) stems, 106, func- 
tions of skeleton, 106-19 
Retina, 32, 289 

Rheumatic fever a cause of heart 
disease. 244 
Rheumatism, 244 

Rickets, 30, 109, prcicntcd by tita- 
min D, 181 
Ringworm, 271 
Roosoclt, Theodore, 338 
Rose colds, 157 
Roughage, 191, 254 
Roux, Pierre Paul Emile, 90, 92, dis- 
covery of diphtheria anutonn, 94 

Sahva, 49, 205 
Salt, 173 

Salt solution normal, 232 
Salts mineral, 173 
Sanitation, 3, modem, 71 
S3proph)tcs, 75 
Scabies, 271 
Scar tissue, 81 
Schick test. 97 

Science a “growing concern,” 5, 
and human uclfaic, 20 


INDEX 

Scientific method of tlunking, 34 ^* 
347 ff. 

Sdera, 28S 

Scrotum, 317 „ 

Scurvy, 171, caused by vitaiiun 
deficiency, 181 
Seasickness, 297 
Seasons, 34 

Sebaceous glands, 266, 268 
Secreaons, 48, external, 49, inremal, 
49, 50, relation to rate of oxida- 
tion. 113 

Sedimentation test, 232 
Self preservation, 276, 284 
Semen, 317 

Scmi'Circular canals, 297 
Semilunar valve, 239 
Seminal fluid, 317 
Seminal vesicles, 317 
Senile dementia, 303 
Sense organs, 274, 278, 288-9S 
Sense receptors, 265 
Sensitiveness, 13 

Sensory cells m tongue, 297* >n 
nasal passages, 298 
Septic sore throat, 165 
Septicemia, 227, 265 
Scrum, 227, blood, 86, for pneu- 
monia, 163 

Sex significance of, m human life, 
309-13, ramifications of sexual life, 
3 «* 

Sex education, 327-30 
Sex-linked tharactenstics, 230 
Sex social behavior and relation- 
ships, 312, 313, 327-30, 336, 337 
Sexual cliaiactenstics, 319 
Sexual reproduction see Reproduc- 
tion, Reproductive sjstcm 
Shoes, 1 17 

Shortsightedness, 290 
Sight center of, 289 
Silicon, 176 
Silicosis, 74 
Silver nitrate, 295 
Simudae, 63 
Simple fracture, 111 
Sinuses, 130 
Sinusitis, 163 
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Sldcul muscles itc .Muscles side- 
tal 

Skeleton hunun. 60, cLjrt, 45, 
lauon to boJil> moNcmcnis and 
posture, 106-19, functions, 107, 
bone dctclopment, »o 3 
Bone) 

Skin ciTccts of sunlight, jO, Mcrc- 
uon and ilie, i 53 ' 73 . other 
tions structure, 26^, care of, s 7 
Skin foods, 270 
Sleep, ijo, 131 
Sleeping sictaicss, 301 
Sleeplessness, 132 

SmallpoT saccinauon against, »» 

Smallpox virus, 8S 
Smell center of, m brain, 29a 
Smoke, 140 
Smooth muscles, 106 
Snow, Doctor John, 7 * . ... 

S^al adjustment and mental ) 
giene, t2 

Social diseases, 66, 5:t*a7 
Social cmironnienr ^ 

S<Sd'f.ctoc m our emuronmrut. 
20-2S 

Socializauon pro«^ 

Socictj sex soaal features, 3 
Soaolog) . 4 
Sodium, 173 
Sodium chloride, 173 
Softenmg of the brain. > 

Sod, 38 \ rv. 

Soma (somatoplasm), 309 

Sore throat septic, 

Sound waves, 293. =9* 

Spasuc constipation, IS® 

Spcacs immunit) . 80 

Spectrum. 5» , pUsm, 

Spermatozoa. 4S 3‘“» » 

309. in mile. 3“ 

Sphincters. *59 . „ 

Sphvim.om^««'«“-;^;^bral col- 
Spinal column ree 

i .. Si 2S4. nerve cells. 

Spinal cord, 44. -»*• 

Spina curvature, 114 


•Spinning a jam, 34^ 

Spirilla, 76 
Spleen, 2-S 
Spores. 32 

luphlliocwc., 74. 79. '7 4“ 
SuScl.es. .7=. J'S'^ou of. 

Stenosis, 2^9 V-ravs. 5i, 

Stonlit) 

caused bv venereal dacasc^ 3 
rtsulc of conorrhea, 32^ 

pnnciplcs of, 77 
Stc^rdization. selective, 77 
Stethoscope, 241 
Stunulant, 242 

|Sch)»« ..r Gastric ,ui=o 
Stomach ulcc^ *>3 
Stooped shoulders, 114 
Straus, Nathan, 2»7 

IS-ccl'c’aii-r 

conditions, «o 

|"ocSnrc%-f“'55«> 319 

Suffers. 17* 


Sun lamps, 3O germicidal 

ment of vitamin D. 18- 
Supenor vena cav-a. 24> 
Supcrstiaons, 66 

Surffcij. aseptic, 77 
Switzerland cretinism. 1.5 
Sv-napscs, 2S1 
Svnovial fluid m 
S^o.ol OTUiton^ 1^ 

fai'=“'SS^.S“tois, .so, s 

^S of(Vrl.Ir-uu»aran» ^ 

„ „J ruulU a». o con.pl.otua. 
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factor in diseases, 323, outward 
signs, 325 

Systemic circulation, 237 
Systems of the body tee Body 
Systole, 237 

Tachycardia, 244 
Tail, vestigial, S 9 
Tanning of skm, 2&4 
Tapeworms, 219 
Tasks, congenial, 33^, 339 
Taste, 297 
Taste buds, 297 
Taxonomy, 63 

Tea, stimulates hcanbeat, 243 
Technological unemployment, 21 
Teeth vitamrn D essential m de- 
velopment of, 182, detclopmcnt 
structure, aoi, care, 204 
Temperament, as element of per- 
sonality, 340 
Temperate zones, 35 
Temperature, 137, effect upon civili- 
zation, 35, indoor, 143, elective. 

Temperature of body measuring. 

82 

Temperature receptors, 266 
Tenoons, lod 
Tension, 105, 130, 133 
Testes, 48 313, 3id 
Testicles, 317 

Tests, aputude 339, blood, 231. 324, 
diphtheria 97, syphilis, 2jt, 324, 
tuberculin, 161 
Tetanus, 302 
Tetany, 110 

Thermometer, clinical, 81, 83, 

Thinking levels of, 346 ff 
Thoracic cavity, 46 
Thorax, 46 
Thrombosis 251 
Thrombus, rji 
Thumb position, 61 
Thyroid extract, 123 ff, 175, effect 
upon heart, 194 

Thyroid gland 110, 123, 175, con- 
trols metabolic rate, 124 
Thyroxin, 213 ff , 175, 294 


Tidil air, 151 
Tissue, f2, uliirc fibrous connective, 
106, adipose, 173 

Tobacco deadening upon 

heartbeat, 242 
Tongue sensory cells, 297 
Tonic bath, 267 
Tonsils. >49 
Tonus, lod 
Touch receptors, 265 
Tourniquet, 252 
Toxemia, 150 
Toxin antitoxin, 96 
Toxins, j 6 
Toxoid. 96 
Trachea, 46, 147, rod 

Trachoma. 293 
Tray agncoJttjfc, 39 
TiencK inouih, 203 
Treponema palliduin, 300, 3:2, 32f 
Triceps, 107 
Trichmclla spiralis, 218 
Trichinosis, 218 
Tricuspid valve, 23d 
Tropica! regions, effects on eivili- 
zation, 3; 

Tubercle bacillus, 302, Koch's dis- 
covery, 97 
Tuberc^in test, idi 
Tuberculosis of the lungs, 158 
Tubules, 258 

Tumors benign or malignant, 72 
Tympanum, 295 
Typhoid carriers, a/y 
Typhoid fever, 214, blood test, 232, 
carried by body louse, 272 
Typhoid Mary,” 213 

Ulcers stomach, 2:3 
Ultra violet rays, 30, 182, germicidal 
power of sunlight due to, 77, 
cause of tanning, 264 
Uncondiuoned reflex fee Reflex 
acts 

Unemployment, technological, si 
Ungulates, (S4 

Uni cellular animals and plants, 51 
United States backward in fighting 
social diseases, 327 



INDEX 


Urea, 42, ayj 

Ureters, 258, 259 

Urethra, 258, 259, 317 

Urinalysis, 261 

Urinary bladder, 47, 258, 259 

Urinary system, 258 

Unne, 123, 258, \oiding of, 278 

Utenne development, j6 

Uterus, 48, 314 

Vaccination against smallpox, 88, 
against smallpox and chicltcn 
cholera compared, 92, limitations, 
94, against typhoid, 216 
Vaccines, 86, bacterial for colds, 
156, for rabies, 301 
Vagina, 48, 314 

Valves of heart, 236, 238, defects, 
»39 

Valvular disease of heart, 237 
Vancose veins, 246 
Vas deferens, 317 
Vasoconstrictors, 247 
Vasodilators, 247 

Veins, 223, 246, varicose, 246, to 
stop bleeding of, 251 
Venereal diseases 66, }it 27, a pub- 
lic health problem, 327 
Ventilation principles of, 142 
Ventricles, 236 
Venules 245 
Venus, 26 
Vertebrae, 44 

Vencbral column, 44, m relation to 
posture, 1 12 

Vertebrates, 64, anatomical and 
physiological similarities, 59 
Vestigial muscles, 39 
Vestigial structures, 58 
Villi, 208 

Vincent s disease, 205 
Vims cow pox smallpox, 88 
Viruses filtrable, 74 
Visible light, 3a 
Vision mechanism of, 290 
Vitalism, 42 

Vitamin concentrates, 179 
Vitamin A, 179, in fish oils, 182 
Vitamin B antineuritic, 180, lack 
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of, affects nervous system, 300 
Vitamin B, see Vitamin G 
Viumin C important in ossification, 
109, antiscorbutic, 181, lack of, a 
cause of anemia, 233, as protection 
agamst rheumatism, 244 
Vitamin D, 30, important in ossi 
ficaaon, 109, antirachitic, 181, ac- 
tion of ultra violet radiations in 
manufacturing, 264 
Vitamin E antisterihty, 182 
Vitamin G as a pellagra preventing 
factor, 182, poor mans vitamin, 
183, lack of, affects nervous sys 
tern, 300 

Vitamins, 178 ff, importance in 
bone formation, 109, discovery of, 
171, foods containing, 183 
Vitreous humor, 289 
Vivisccuon, 94 

Vocaoonal guidance clinics, 339 
Vocational therapy effect on psy- 
choses 308 

Volunury activiues, 278 

Walking position, nj 
Waits, 271 

Wasscimann test, 232, 324 
Waste products tee Excretion 
Water, 37, 176, property of dis 
soKing gases, 34, effect upon cli- 
mate, 36, conummauon, 71, pturi- 
lication, 216, amount needed, 260 
Water vapor, 138 
Waves, electro magnetic, 28 
Wax of car, 295 

Weather, 34, factors determining, 

}6 

Weight, average, 189, chart, 190, in 
relation to diet, 194, to age, 193 
White light, 32 
White matter, 283 
Whooping cough, 164 
Widal test, 232 
Windpipe see Trachea 
Womb tee Uterus 
Women reproductive organs, 313- 
21, menstrual cycle, 313 
Worms, 73 
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X-ray photographs, ji, ifii, i6j, 204 
X-ra>s, 31, 110, in treatment of 
cancer, 73, in setting bruLcn 
bones, 111 
Xerophthalmia, 179 


Ycasu, 197 

7 mc, 176 
/ones, j; 
/oologt, 4 
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Ajr sac, 147 

Alimentary tract, the, zoo 
Alveolus of serous gland, 53 
Alveolus, see 147 
Artificial respiration, fsc p 140 
A scene which may be duplicated m 
the fall of the year fuc p 13 
A well made bed is conducive to re- 
laxation, fac p 12 

Bacilli, 75 

Bacteria, typical forms of, 75 
Bathing, sunlight, and air, fats p 268 
Biceps muscle, contraction of, 107 
Blood, circulation of, in the body, 
«5 

Bodily propofuons at dincrcnt ages, 
S 7 

Body builds, types of, 191 
Bony tissue, microscopic appearance 
of, {09 

Brain, section of, 1S4, centers in, 185 

Calorie portions, one hundred, 183 
CapJlanes, azz 
Ceil, a typical, 51 

Cells smooth muscle, heart muscle, 
nerve, epithelial, ciliated epithelial, 
glandular, 53 

Children in England, fee p 269 
Circulation of blood, diagram of. 

Cocci, 75 

Cornell University Medical College, 
fee p 77 

Cortex of brain, localized centers in, 
aSs 

Crippled children, rehabilitation of, 
fjg p 301 

Cro magnon man, fae p 45 

Death rate in New York City, 98 
Death rates, see Diphtheria Infant 
mortality. Tuberculosis, Tj-phoid 
fever 


Diaphragm, relative positions of, iji 
Diphtheria, icducuon of deaths 
from, 96 

Discus thrower, fac p 44 

Ear, section of, 196 

East Side transformed, fae p 29 

Erythrocytes, 228 

Expiration, position of diaphragm in, 

'5* 

Eye longitudinal section of, 289 
Eyeball, shape of, m relation to vi- 
sion, 290 

Feet, unpnnt of types of, 117 
Fetus, normal position of, 318 
Foot, bones of, ii6, unprmt of, ssj, 
effect of shoes upon, 118 
Football scene, fac p 13 

Gascro intestinal conditions, deaths 
due to, 218 

Glands producing hormones, etc,, 30 

Head, sccooa of the, >48 
Heart, principal structures, 235, 
longitudinal sccDon, 238 

Ideal sport for winter, fae p log 
Infant mortality, ziS 
Inspiration, posiDon of diaphragm 
in, 151 

Intcrvicwi, srudcnr and physician, 
fac p n 

Intestine, small, inner wall of, 209 
Iron lung, the, fac p 141 

Lcucocjtc which has ingested bac- 
teria, 80 

Dght. breaking up into colors, 32 
Long bone, longitudinal section of, 
109 

Lower East Side, New York Ct), 
fae p .8 
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Medical college, a modem, fae p 

Men, average weights of, 190 

Neanderthal man, fac p 45 
Nervous impulses, pathways of, 279 
Nervous sjstem, 28} 

Nitrogen cycle, 39 

Ovum, human, 314 

Pelvis, a section of female, 513 
Phagocytosis, 80 
Pilrdown man, fac p 45 
Pithecanthropus erectus fac p 45 
Positions, good and bad, 115 
Posture, had and excellent, fac p 
iq8, 113, 115 

Prehistoric types of men, fac p 45 

Radiant energy, varieties of, 29 
Reflex, sunple, 279 

Rehabilitauon of crippled children, 
fac p 301 

Reproductive organs, female, 313, 
male, 317 

Respiration, amflciat, fac p 140 
Respiratory tract, upper parts of, 
148 

Safeguarding purity of milk, fae p 
76 

Shoes effect of different types of, 
118 

Skeleton in posture, 113, the human, 
45 

Skiing, fac p 109 
Skin, secuon of, 264 


Spectrum, see Light 
Spermatozoon, 314 
Spinal cord, cross section of, aSt 
Spmlla, 75 , 11 „ 

Summer occupations for college 
men and tvomcn, fac p. 300 
Sunlamps, the use of, fac p 169 
Streptococci, 75 

Supervising outdoor activities, fac 
P joo 

Thermometer, the clinical, 81 
Thoracic vertebra, 46 
Tissues, exchanges between blood 
and. 222 

Tooth, section of a, 20Z 
Trunk, organs in the human, 47 
Tuberculosis, reduction of deaths 
from, 159, deaths according to 
age and sex, i6a 

Typhoid fever death rates reduc- 
tion of, 216 

Ultra violet ray treatment, fac P* 
269 

Urinary system, diagram of, aj9 

Vertebra, a thoracic, 46 
Villus, 209 

Vision in relation to shape of eye- 
ball, 290 

Water purificauon, effect of, on ty- 
phoid fever, 2i(S 

Weights, average, of men and 
women, 190 

Women, average weights of, 190 



